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BAILWAY BBIDGE, NEAR YOBK, ENGLAND. 
We publish herewith a view of a fine railway swing 
bridge, erected over the river Ouse, near York, England, by 
the North Eastern Railway. We are indebted to Engineer- 
ing for the illustration of the structure, which consists of 
three openings, namely, one fixed span of 107 feet over all, 
and a double swing span of 176 feet over all, leaving a clear 
opening for vessels of about 62 feet, the river being naviga- 
ble for small craft some distance above the bridge. 

The swing portion of the bridge is supported on a pier of 
cast iron situated on the north bank of the river, this pier 
being composed of one central column 7 feet in diameter, 
containing a hydraulic accumulator, and eight supporting 
columns each 4 feet in diameter carrying the roller frame 
and path. The weight of cast iron in the pier, exclusive of 
the foundation cylinders, is about 280 tuns. 

The swing portion is formed of two main girders, 176 feet 
in length and 14 feet in depth between flanges over the 
swivel pier, where they are connected together at the top by 
cross girders, carrying a platform, from which is regulated 
the working of the bridge. The flooring is composed of 23 
transoms, 26 feet long and 1 foot 8 inches in depth, which, 
over the pier, are covered by | inch plating, the rest of the 
floor being formed of bars 8 inches by T 5 j- inch, with openings 
of 1 inch. 

The girders and flooring of the fixed span are of the same 
form as those of the swing portion. The total weight of 
wrought iron in both swing and fixed spans collectively is 
401 tuns. 

The swing portion is moved by means of hydraulfc ma- 
chinery givfhg motion to a pinion geared into a circular 
rack. 

The superstructure of the bridge was designed by Mr. J. 
E. Harrison, and erected by Messrs. Pease, Hutchinson & Co., 
of Darlington, the hydraulic machinery being devised and 
applied by Sir William Armstrong & Co., of Newcastle on 
Tvne 



California's Growing Industries. 

A correspondent of the New York Times, writing from Cali- 
fornia, states that the mining interests continue prosperous, 
and most of the leading mines are doing well, taking out a 
good quality of ore, and paying dividends. Many of the 
lesser ones, however, continue to levy assessments (Irish 
dividends) ; but that must necessarily be the case where no 
working capital is set aside for the purpose of carrying on the 
work of development. " It takes a mind to work a mine" is 
amply illustrated j but it is the history of nearly all the pres- 
ent dividend-paying mines. They all had to travel the old 
beaten tract, and occasionally relapse into their former condi- 
tion. It is expecting a good deal of a mine to continue pay- 
ing for an endless period of time, when we consider the fear- 
ful drain upon it to produce daily from 100 to 500 tuns of 
ore. It cannot be expected, you know. Take the Crown 
Point and Belcher, for instance. These two mines have pro- 
duced, on an average, five hundred tuns daily for several 
years. A tun of ore is six cubic feet, and a hundred tuns 
makes a big hole. They have taken out forty-six millions of 
dollars in the last four years, and are now down in the bowels 
of the earth some sixteen hundred feet. If anything were 
wanted to prove the theory that the center of the earth is a 
mass of seething molten matter, the intense heat in the lower 
levels of some of our deep mines would be conclusive evi- 
dence. In the lower galleries of the Ophir, for instance, be- 
fore the recent air shafts were completed, the heat was so 
intense that the shifts of men had to be changed every two 
hours. (When I say " shifts," I speak in mining parlance.} 
Occasionally they got a gush of hot water that made things 
lively for them. After all the fuss about the great value of 
our agricultural products being superior to the mining in- 
terests, the grain production has only exceeded that of mining 
some four millions. In the earlier days we never dreamed 
that California would prove an agricultural country, and we 
relied only upon mining j but the two interests together are 
pretty good. It would be difficult to name a country, with 



the same population, producing its equal in value — ninety-six 
millions in four years, that we have a record of, to say no- 
thing of the large aggregate of the Chinese product, and that 
of individuals, of which we have no record, at least four 
millions more — say one hundred millions in total, or an 
average of two millions a month, and constantly increasing. 
California is not such a bad country after all. Wait alxmt 
five years, and you will see its product doubled. Another 
evidence of our prosperity is the constantly increasing manu- 
factures. We shall soon be able to supply nearly everything 
we require, thereby retaining in the country the money that 
we have heretofore sent abroad. Conspicuous among the re- 
cent enterprises, I can mention the establishing of jute bag 
factories, more woolen mills, and a watch manufactory. The 
Cornell Watch Company, of Chicago, has been transferred to 
this place, and will soon be in operation — the advantages be- 
ing an even temperature and Chinese labor. The Chinese are 
probably the most intelligent and skillful people for any such 
purpose that can be found ; quick to learn, always reliable in 
their work, doing a thing always alike, never striking for 
higher wages, never going on a spree, quiet and tractable ; 
and they are particularly skillful where nice manipulation is 
required. The Watch Company will employ about 150 men, 
and the advantages of cheap labor will be manifest over 
Eastern labor in these particulars, to say nothing of the 
difference in price. The company were paying on an average 
$3.25 per day, while they will be able to obtain better opera- 
tives here at $1.25— a saving of $2 per day, less the differ- 
ence between gold and currency — not much, either, when we 
take into consideration that their receipts will be in coin. 
The company will find a large outlet for their cheap watches 
in China and Japan, the natives of those countries being 
much addicted to purchasing timepieces. Every Chinaman 
purchases a watch. They want to know about what time 
they may expect to be pelted with brickbats and mud balls 
by the enterprising young Americans, who are inculcated at 
an early_».ge in this en^rtaininjj-sport. 
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' he may learn that an assignment one day older than his has 
j just been filed in the Office, and has rendered his title worth- 
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authorization to Congress to assume the ownership of the 

telegraph lines. 

less. This ought not so to be. i There are many,. however, who would be willing to yield a 

In some of the States of the Union, the registry laws relative; Point of right, if the expediency of the change were great. 

to the conveyance of real estate have had a like provision, but ! That is, if, by suppressing the private corporations and plac 

experience has shown the inexpediency of such a rule. Pri- ' ing the telegraph under government control, the whole 

j ority of right is now generally given* to the purchaser who : country would be manifestly benefited, not many would be 

j 'first files his deed for record. This is a wise regulation ; for ! found to oppose any legal means, if such could be reached, 

if some one must suffer wrong, good policy as well as justice j for accomplishing the object. But here again we are met by 

dictates that it should be the negligent rather than the vigi- | an array of considerations and facts which demonstrate the 

1 lant. Is not this an equally sound maxim as applied to the ' project to be plainly inexpedient. The latest reports of 

sale of a patent * * European government telegraphs show clearly that, instead 

At all events, the ninety days now allowed to the purchaser ': of being a source of revenue to the countries where the system 

of a patent is much too great. No great mischief would has been adopted, they are a source of expense 



result from allowing such a purchaser hardly time enough to 



Statistics 
for 1873 show for the German Empire a deficit of $661,727. 
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may afterwards find, to his dismay, that there are licenses in 
existence, running the entire lifetime of his patent and cov 
ering the whole scope of his conveyance, which is thus ren- 
dered wholly valueless. Opportunities for successful wrong 
are here presented, for which there is no excuse. They are 
unworthy of the intelligence of the age and country. The 
hand of reform should be applied here without delay. 

GOVERNMENT MONOPOLY OF THE TELEGRAPH LINES. 
The argument of Mr. G. P. Lowery, before the Congres- 
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THE LASGE8T YET. 
Wc print this week two i-dJtfjuis of tne SCIENTIFIC 
AMERICAN, the combined IMne of which reaches the 
lar^o number of One Hundred and Ninety Thousand 
copies. The quantity of paper required for the two 
editions Is Five Hundred and Thirty Beams, and the 
weight, Thirty-Nine Thousand Seven Hundred and 
Fifty Pounds— little less than Twenty Tuns. We be- 
lieve this to be the largest circulation of any paper of 
its class ever Issued In a single week. 



PTJBLISHEB8' CABS. 

With this issue, the time for which a large number of 
our subscribers have prepaid, expires. In order that 
our readers may experience no stoppage in the receipt of the 
journal, and that we may not miscalculate the quantity of 
the paper to print at the commencement of a new volume, 
we hope our friends will signify their intention to continue 
the paper by early remittances. 

The plan of discontinuing the paper when the time expires 
for which it is prepaid, we think preferable to the course, 
adopted by many publishers, of continuing their paper indefi- 
nitely and collecting afterwards. The latter course is too 
much like having a bill presented for a suit of clothes after 
it is worn out. We shall be gratified to have every old sub- 
scriber renew, and doubly grateful if each will send one or 
more new names with his own. 

The safest way to send money is by postal orders, bank 
checks, express, or draft on New York, payable to the order 
of Munn & Co, Little risk is incurred in sending bank bills 
by mail, but the above methods are safe beyond any contin- 
gency 



if the government has the right to monopolize the dissemin- 
ation of information through the carriage of missives in the 
latter case, it has the same right through the transmission of 
a ignftln in t lm - f orm er . Th« opponents of tfc *. bi ll, including 
all the present private telegraphic corporations, deny the 
above premises, and draw a wide margin of difference between 
the establishment of the post offices and roads and that of 
the telegraph. They maintain that the post office is simply 
the medium through which the government tenders itself to 
carry parcels of a limited weight for a limited price, and this 
entirely regardless as to the contents of the parcels, whether 
the same be a means of transferring ideas from one person 
to another, or a mere mass of material substance. The tele- 
graph, on the other hand, is per se aimedium for transmitting 
information, and nothing else. 

Mr. Lowery elaborates these views with much ingenuity 
and cogency in his argument. He points out that the post 



once as efficiently as that of England now does. Again, the 
English post office carries letters for a penny, and makes five 
million dollars a year ; ours charges three cents, and, accord- 
ing to Postmaster Jewell's report, there is a deficit of eight 
million dollars. The Postmaster General may well assert 
his intention to try and make the receipts and expenditures of 
the Department bear some proper relation to each other ; and 
we may justly doubt even the accomplishment of this task 
for some time to come. It is absurd, however, to suppose 
that, beside this, a postal telegraph could be made into a paying 
enterprise, and not an additional burden on the taxpayers. 
There are other objections to the postal telegraph which we 
have not space here to detail. A government censorship of 
news is not to be desired in these days of high party feeling ; 
nor is the saddling of the country with an immense host of 
new officials an inviting prospect— particularly when appoiut- 
is 
, be governed by every other consideration save that 
of fitness for the work. The imposition of another tax is 
also objectionable. The telegraph is not employed by a great 
maesOf the population. As it is now, it costs this class no- 
thing ; as it would be, they would be obliged to contribute to its 
support. 

Postmaster Jewell's report, to all appearances, gives the 
postal tele4yr*ph.»chome..its .practical quietus for this session ; 
but as the project is nevertheless likely to "be brought up and 
discussed, it is, perhaps, well that the, public should under- 
stand wherein it fails both in law and In expediency. If the 
government chooses to erect or acquire telegraph lines for its 
own use and benefit, it certainly has the right to do so ; but 
that it should compel the people to employ only those lines, 
by legis&ting the great telegraphic corporations out of exist- 
ence and securing to itself the monopoly, we decidedly dis- 
believe. 

»*#,-• 



THE TRANSIT OF VENUS. 
Cable despatches from three of the American expeditions 
for the observation of the transit of Venus, respectively 
office is an agency, the original design or motive of which stationed in Japan, Siberia, and Tasmania, and from the 



was, doubtless, to favor the transmission of intelligence, 
public or private, between the people : its function is the 
carrying of packages which may contain information. Be- 
cause this possibility exists, and Congress controls the means 
of conveyance, therefore it is urged by the advocates of the 
plan that Congress should control another medium which 
conveys nothing, but merely transmits information as such — 
a clearly illogical sequence. 

To borrow Mr. Lowery's illustration : Suppose A and B are 
talking together a couple of feet apart. A crosses the street, 



British parties in India, China, and Egypt, announce the re- 
sults thus far obtained. Professor E. Hall, telegraphing 
from Vladivostock, reports that, as the planet advanced and 
touched the sun's limb, the moment was signaled with ac- 
curacy ; but owing to the drifting of haze and clouds between, 
it was impossible to obtain good photographs of the contacts. 
After Venus had crept half way across the sun's disk, how- 
ever, thirteen good negatives were secured, so that it will be 
possible to map the planet's track on the photographic image 
of the sun after the observers return home. Professor David- 



and the conversation is still maintained by raising the voices ; | son, at Nagasaki, was also troubled with cloudy weather, 
or one person may go to the garret and the other to the cellar i The first contact could not be recorded, but the time of the 
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ANOTHEB NEEDED AMENDMENT OF THE PATENT LAW. 

By the present law, the grantee of any interest in a patent 
has ninety days within which to file his conveyance for record. 
If he complies with that rule, his rights are determined by the 
date of his deed. This furnishes abundant and unnecessary 
opportunity for fraud) and often imposes great hardships on 
innocent and careful purchasers. 

He who after full examination finds the title of a patent 
complete and unencumbered often feels safe in paying his 
money therefor, and in making extensive arrangements for 
engaging in the manufacture thereof. Ninety days thereafter 



of a house, and yet converse through a speaking tube. They 
may separate by a wider interval and talk by pre-arranged 
signals made with their arms ; or lastly, they may place an 
interval of a thousand miles between them, and still continue 
their remarks by the aid of the telegraphic wire. A's mind 
meets that of B just as instantly through the telegraphic 
signals as through the medium of oral words. In the one 
case a conducting wire, through which a current passes, is 
the means ; in the other, sound- conducting air, through which 
certain vibrations are transmitted, serves the same purpose. 
The extension of the telegraph, then, from between A and B 
to between every individual in the United States and every- 
where else, virtually places all the people within the sound of 
each other's voices. If such were literally possible, then — if 
the government has the right to control batteries and wires 
in the one case— it has equally power to control the vocal 
cords and air in the other : in other words, to prevent people 
talking to each other save on the payment of tax — a reduttio 
ad abturdum too palpable to need further demonstration. Of 
course the power once in the hands of any government to 
control interchange of information between the people con- 
verts that government into a despotism very different from 
that contemplated by the Constitution. That instrument, 
however, is a rigid one; and as it distinctly says "establish 
post offices and post roads" and " regulate commerce," and 
does not say anything about controlling information (however 
transmitted), it may be taken as reasonably certain that no judi- 
cial interpretation would discover in the plain provisions above 
quoted the-degree of elasticity necessary to extend them to an 



second one was obtained excellently. A large number of ac- 
curate measurements were secured, however, and sixty clear 
photographs. The astronomers of this party were remarkably 
fortunate, as almost immediately after the occurrence of the 
phenomenon the sky became thickly clouded. 

Messages from the British parties to the Astronomer Royal 
state that at Thebes, Egypt, numerous fine photographs were 
taken ; and at Cairo and Suez, the closing stages of the transit 
were viewed under favorable auspices. The reports from 
Shanghai, China, are discouraging, and announce complete 
failure of all attempts, owing to the cloudy weather. The 
Indian observations seem to have been the most successful, 
upwards of one hundred negatives of the planet's position on 
the sun's disk being secured. The details of the micrometric 
measurements and of the instants of contact, it is also stated, 
were obtained with precision. 

Professor Harkness, from Hobart Town, Tasmania, announ- 
ces bad weather, but good results, in the shape of one hundred 
and thirteen photographs. 

Altogether the reports are encouraging, and point to gener- 
ally fair success. The despatches of Professors Harkness and 
Hall are the most' important, owing to their stations being 
far north and far south of the Equator, and hence giving the 
most trustworthy data. 

In this connection we notice a letter, from Mr. Lewis M. 
Rutherford, to the Timet, in which he recommends the use of 
a short telescope and enlargement of the image by the inter- 
vention of an enlarging lens between the" objective and the 
plate on which the photograph of the sun is taken, in lieu of 
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a long telescope, some forty feet in length. Mr. Rutherford's 
great success in solar photography, as well as in the photo- 
graphical record of the positions and aspect of other heavenly 
bodies, entitle his opinions to the highest consideration ; and i 
.since his suggestion to the above effect has not been adopted 
by our observers, the details of the results obtained by using 
long telescopes will be looked for with interest. If there be 
any error or difficulties due to the latter cause, it would be a 
matter of grave public regret that Mr. Rutherford's advice 
had not been heeded. 

Professor C. S. Lyman, of the Sheffield Scientific School, , 
has published an interesting communication detailing teles, 
copic observations of Venus, made from the observatory of ; 
the above institution just before the period of transit. When ' 
the planet arrived at a distance of only half the sun's diame- j 
ter from the sun's limb, its appearance became no longer ■ 
that of a crescent but of an entire ring of light, beautifully 
delicate, and brightest on the side toward the sun. It is only 
when the conjunction occurs very near the node that the 
planet can approach near enough to the sun to have the : 
horizontal refraction of the planet's atmosphere, on the side ' 
opposite to the sun as seen from the earth, deflect the solar i 
rays so as to bring them to the observer. ' 

It is to be hoped that other astronomers have watched this i 
interesting phenomenon : for beside its beauty and novelty, 
it affords, with proper measurements, the means of determin- 
ing the refractive power of Venus' atmosphere, which would 
appear to be about one sixth greater than that of the earth. 

*<♦< i 

THE PATENT OFFICE CLEBK8. 

We are informed by a Washington newspaper that the 
Commissioner of Patents is proposing to have the force in 
his office increased without increasing its expenses, by dimin- 
ishing the pay of some of the old employees sufficiently to 
provide salaries for the new ones. We hope this statement 
is untrue. That the present rate of compensation in the 
Patent Office is not too great is proved by the fact that it is 
insufficient to secure the desired permanency in official station 
therein. When a clerk has acquired the experien e and skill 
that qualify him for the effectual discharge of his duties, he 
soon finds some more lucrative employment elsewhere. 
These situations are thus often regarded as stepping stones to 
the real business of life, and are vacated as soon as the in- 
cumbents have fitted themselves for usefulness therein. 
This state of things will grow worse the more the rate of 
compensation is diminished. As the higher grades of these 
clerkships require the highest order of talent and skill, they 
should be made the object of ultimate ambition and desire to 
those holding subordinate positions. These should not, 
there forai.be induced to seek more inviting situations' else, 
where, in consequence of inadequacy of compensation. here. 

If, therefore, a larger number of -employees is needed, let 
them be employed and fully paid ; if they are not needed, 
they ought not to be employed at any price. It is a false 
economy to fix the s ale of official salaries so low that they 
will not command proper qualifications in their incumbents, 
and it is almost an equal mistake to cumber the rooms and 
halls of the Patent Office with those whose services are not 
needed? Let all be diligently employed and fully paid. 

If we are not misinformed, there are already nearly or 
quite five hundred persons now on duty in the Patent Office. 
With proper regulations, and under a well arranged system 
of labor, we believe that this number is fully sufficient for 
all IB business that will be brought before the Office for many 
yearano come. The funds of the Patent Office have been 
contributed by the inventors of the world, and should be de- 
voted to their benefit. It is due to them that this fund should 
not be wasted or needlessly expended. If it is now more than 
sufficient to meet the annual expenses of the Office, a diminu- 
tion of the office fees would be a proper corrective ; but it 
ought never to be squandered on a multitude of officials who 
are willing to serve on half pay. 



then called Cornell aside, and told him that operations must i open. The most important information, however, communi 



be stopped, but in such a manner that the public would not 
suppose that they had failed. Cornell at once grasped the 
handles of his machine and started the eight mules by which 



cated in Dr. Petermann's letter, lies in the extracts from re- 
ports by Captain Gray, of Peterhead. From observations 
made in 1868, this navigator concluded that no difficulty 



it was drawn ahead at a lively pace. By an adroit turn of J would be found in carrying a vessel to the Pole by taking the 
the wrist when unobserved, he ran his plow point against a j ice at about the latitude of 75° (where generally exists a deep 
rock, wj-ecking the apparatus, thus demolishing the only ' bight), sometimes running in a northwest direction upwards 
means by which the pipe laying could be continued. Subse- of 100 miles toward Shannon Island, thence following the 



quent experimenting resulted in the success of the wire ele- 
vated on poles,as is well known.but the labors of the inventor 
and of his faithful friend to raise funds to extend their projects 
were none the less unremitting. So hard-pushed were they 
at one time that they opened a show of their instruments in 
a store on Broadway, asking a small admission fee; but the 
public failed to appreciate the chimeri al scheme, and the 
revenue of the partners was very small. Cornell was almost 
penniless, entirely so at one period, as he afterwards stated 
that the lucky finding of a shilling in the street prevented 
his going dinnerless. 
With the general recognition of the magnitude and impor 



continent of Greenland as long as it is found to sound 
in the desired direction, and afterward pushing northwards 
through the loose fields of ice which will be encountered. 
Captain Gray penetrated northward again during the past 
summer as far as 79° 45'. At that latitude, in August, the 
ice was broken up, whereas " down to 77°," he states, " the 
floes were lying whole in the sea, clearly showing that the 
ice in 80° must have been broken up, by a swell from the 
north ; beyond the pack to the north (which I could see over), 
there was a dark water sky, reaching north until lost in the 
distan e, wMhout a particle of ice to be seen in it." 
If two thoroughly equipped steamers be despatched, one 



tance of the invention, Mr. Cornell began to reap the returns ] up the west coast of Greenland, by way of Smifh Sound, and 
for his zeal in its behalf. He was employed in the construe \ *be other up the east coast of the same continent, there is not 



tion of many telegraph lines, through which means, together 
with the increase in value of the shares of stock which he 
owned in the Western I T nion line.he speedily amassed a large 
fortune. 

The early part of his life is a lesson of frugality and per- 
serverance; his closing days furnish a shining example of 
liberality and benevolence. He struggled until he attained 
wealth; but riches once gained, he abnegated self, and de- 
voted them to the welfare of mankind. His first public act 
of philanthropy was the endowment of a public library in 
Ithaca, New York, on which he expended some fifty thousand 
dollars. Theu followed the magnificent gift.first of $500,000, 
then of two hundred acres of land with the necessary build- 
ings, and finally smaller donations amounting to $11,000, 
to found Cornell University, one of the few great 
educational institutions which aim to teach men to keep 
themselves, to send out skilled mechanics, graduates capable 
of earning their bread at once by their own work, not mere 
book-worms, as ignorant of the world as of how to make it 
support them. 

Mr. Cornell for many years took an active part in politics, 
filling with honor several State legislative offices. He was 
also President of the State Agricultural Society, and was 



much question but that one or the other would ultimately 
reach this open water near the pole, the existence of which 
so many have credited. It has been the misfortune of late 
ar tic expeditions that all have been projected on too small a 
scale; and although they have performed excellent service 
as pioneers, they lacked the completeness in organization and 
equipments necessary for the endurance of so long and ardu- 
ous a voyage. 

The preparations for the British expeditions, we under- 
stand, are already under way, and the command has been 
given to Captain George S. Nares, late of the Challenger. 
We may conclude, therefore, that the long-sought problem 
of reaching the pole is at length to be met by all the resources 
of engineering skill and scientific knowledge, in presence of 
which the solution cannot be far distant. 



CHEAP FREIGHTS, 
The American Cheap Transportation Association recently 
met at Richmond, Va., under the presidency of the Hon. Jo- 
siah Quincy, of Boston, Mass. Mr. F. B. Thurber read a 
report on railroads, in which he pointed out various abmes 
incident to the general management of lines in this country. 



EZEA COBNELL. 

Just as the reports of the astronomers scattered over the ■ 
remotest portions of the globe, telling of the observations of i 
a great natural phenomenon, are flashing over the wires, the 
sad intelligence reaches us of the death of the man to whom, ' 
next to Morse, the world is indebted for the introduction of 
that grandest of modern inventions, the electric telegraph. 
The immediate associate and co-worker with the inventor, 
his firm adherent through aH the dark hours preceding the 
triumphant success of the derided project, the name of Ezra | 
Cornell will pass to posterity as indissolubly linked to the 
telegraph as to the noble university which remains a monu- 
ment to his benevolence and philanthropy. 

Mr. Cornell was born at Westchester Landing, New York, ; 
on January 11, 1807. His youth was spent working at the 
potter's trade with his father, but little opportunity being af- 
forded him to acquire more than the rudiments of a common 
school education. On attaining his majority and for fifteen 
years thereafter, he was at times a workman in machine 
shops and at times engaged in agriculture, earning but a 
slender income. In 1843, he became acquainted with Morse, 
and at once deeply interested himself in the plans of that in- 
ventor. At that period Morse was seeking a practicable way 
of laying his wires through underground pipes.and called in 
Cornell's aid to assist him. Cornell soon invented a machine 
for accomplishing the work, which was successfully- used 
until it was de ided to abandon the underground system in 
favor of the poles. It is related that this decision was not 
arrived at until two thirds of the Congressional appropriation^ 
for constructing the experimental line between Baltimore 
and Washington, had been expended, and it was evident 
that the balance could not complete the undertaking. Morse 



Among these he mentioned watering stock, fast freight lines 
largely interested in many railroad, banking.and manufactur- [run by concerns outside the companies, the present palace, 
ing companies. His fatal illness, which terminated on the 9th ; sleeping, and express car systems, and the fact of employees 
of December, was induced by overwork in business Affairs, j being pecuniarily interested in the use of certain materials 

■-<**-» ■ and patents. The conclusions were that the most effectual 

and permanent remedy for the evils is competition, and that 
the most effective competition will be found in railroads when 
they are owned by the people. The improvement of water 
courses and the construction^ small canals to connect large 
bodies of water is also necessary. An exclusive freight road, 
it is believed, from the grain-growing sections of the West to 
the seaboard, would demonstrate how cheap freight can be 
carried by rail ; and as soon as this is ascertained, public opin- 
ion would soon compel existing roads to abolish the abuses 
which are absorbing the revenues of the present system. 

It strikes us that any candid reader who peruses the col- 
umns of the daily journals and endeavors to master the intri- 
cacies of the strategic movements of the Pacific roads against 
the trunk lines, the Baltimore and Ohio against the New York 
Central, the Pa ific Mail muddle, and the question of the 
Saratoga agreement, will arrive at no other conclusion but 
that there is plenty of competition, though the chances of 
cheaper freights are by no means so generally apparent. The 
recent completion of the Baltimore and Ohio direct road to Chi- 
cago is, it is said, destined to have considerable significance, in 
that negotiations are pending between its managers and those 
of the Erie line for a joint use, by the latter, of a portion of the 
former route, which would render Erie independent of Lake 
Shore. It appears, however, that, in spite of the pronounced 
benefits to be gained by the Baltimore and Ohio completion, the 



WILL DO IT AFTER A FUHEBAL. 

It is now considered settled by the most eminent mudical 
authorities that a large percentage of the sickness which pre- 
vails in cities, like New York, is due to the backing up of 
foul gases through sewer pipes into the apartments of dwell- 
ings. Against these dreadful odors, the pipe traps commonly 
used offer but little protection. 

There is a very sure and simple remedy, which at a slight 
cost might be applied in every house in New York ; but which, 
we are sorry to say, is rarely put into use until after there 
has been a funeral in the family. In the case of the Deaf 
and Dumb Asylum, in this city, it required several funerals 
before the parties could be induced to look to the sewers con- 
nected with the establishment. 

The remedy we allude to is the connection of the house 
sewer pipes with the kitchen chimney, so that all gases that 
back up from the sewers will be carried up chimney and not 
into the house. 

We have repeatedly called attention to the excellence of 
this remedy, have given engravings illustrative of the method 
of application, have cited instances of its application in other 
countries, have urged our architects to take special care in 
drawing up the specifications of new buildings to provide for 
these escape pipes. We bow renew these reminders. Fur- 



thermore, we would respectfully ask the eminent and accom 
plished scientific gentleman who presides over the Board of ' Published rates of the New York Central are far less already 
Health in this city, whether, in his opinion, the introduction j than tho8e of the firet mentioned road - Mr - Vanderbilt's 
of escape pipes as suggested is not a desirable thing to accom- j taWe of local frei g ht tariffB . compared with that of the Bal- 
plish, regarded from a sanitary point of view? If it is, it™ore road, shows rates averaging in the neighborhood of 40 
are there any weighty reasons why the Board should not per cent less for similar distances. For example : From South 
issue an order forthwith, requiring all landlords to put the Branch to Baltimore, 162 miles, is charged 62 cents; from 
pipes in? The Board, we believe, does not lack authority in Schenectady to New York, 161 miles, the winter tariff is 50 
the matter. It has only to speak the word, and it will be and the summer 30 cents, all first class. Flour, per barrel, 
d one . from Parkersburgh to Baltimore is $1.30,388 miles; from 

».», i , i Buffalo to New York, 440 miles, 50 and 70 cents. 

The Central besides gives special rates to any one. A like 
. comparison to the above shows that the tariffs on that road 



THE LATEST POLAR EXPEDITION. 

Dr. Augustus Petermann, the celebrated German geogra- 
pher, has recently addressed a letter, on the subject of past . are actually less than those asked by the Grangers on the 
explorations of the arctic regions, to the British Royal Geo- j Illinois lines. Finally the comparison of the business done 
graphical Society, which is of timely interest in view of the . by the New York Central for the past year, as compared with 
present fitting out of another English expedition to that un- ; 1873, exhibits an increase of 46,800 tuns in tannage, and a 
known quarter of the globe. Dr. Petermann believes, from decrease of $397,972.59 in earnings on freight. This looks 
the results already arrived at, that with appropriate steam more like practical cheap transportation than any project be- 
vessels, making use of the extensive experience gained, the ■ fore the public, while it disposes of the charges of illiberality 
central area will be penetrated as far as the North Pole or at ', on the part of the Vanderbilt management. Mr. Thurber, in 
any other points. He also states that the disputed question the address to which we refer in our initial paragraph, goes 
as to the proper route is clearly settled in favor of passage into facts, figures, and an elaborate argument to prove that 
through Smith's Sound. . the New York Central ought to and most charge a much 

Through the individual labors of Dr. Petermann, continued ' higher rate of freight, because it invests its earnings and 
since 1865, sovon small expeditions have been sent out. The < issues stock representing the same, instead of using the 
details of the explorations conducted have not been made | earnings to improve the road and carrying the balance over 
public; but generally, from the interior of Greenland, in 80° i as surplus, after the fashion of the Baltimore and Ohio* It is 
W. longitude to 59° E, east of Spitzbergen, a width of about unfortunate for Mr. Thurber that actual figures demonstrate 
ninety degrees of longitude has been surveyed. Besides this, exactly the reverse of his theoretic conclusions. 

it is now known that the Norwegians,in frail fishing smacks, — ' « ■ ■ 

have circumnavigated Nova Zembla, and have proved that i Eelskins dried and cut in strips make very strong belt 
the Kara and Siberian seas are for five months in the year j lacings. 
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NtTMBER VI. 



Continued from page 887. 



Division number two of the work commences at 79th street, 
ends at 10S3d street, and is under the charge of Mr. Sverre 
Lee, C.E. In this division is embraced a specimen of almost 
every description of construction upon the road. From 79th 
street to a point 27 feet 7$ inches south of the south side of 
80th street, a distance of about 178 feet, is a piece of beam 



with rubble masonry 8 feet 6 inches in thickness, and on the 
inside of each of the side tunnels with brickwork 1 foot 4 
inches thick, thus giving to each abutment a thickness, inclu- 
sive of linings, of 15 feet 6 inches. Through each of these 
inner abutments are cut two man holes, 7 feet in width and 
' 75 feet apart. 

The roofs of the tunnels are semi-circular arches : that of 
■ the central arch with a rise of 12 feet 6 inches and a span of 
I 25 feet, and that of each of the side tunnels with a span of 
1 16 feet and rise of 8 feet, each with a uniform thickness of 2 
; feet. The ventilation is by means of cylindrical shafts, in 



the three tunnels. At the end of these tunnels begins the 
large tapering tunnel. It consists of a brick segmental arch 
with a span of 68 feet in the clear, and rise of 15 feet 8 inches 
at the south end, and thence tapering off to a span of 50 feet 
in the clear and rise of 12 feet 9 inches at its north end, 165 
feet further north. The springing lines of the arch are 12 
feet above railroad grade, and start from the solid ledge wher- 
ever possible. Throughout its entire length, it is lined up to 
springing line with rubble masonry 5 feet thick. Wherever 
it springs from the ledge, the skewbacks consist of two courses, 
and abut against the ledge, hammered off to receive them. 




Fig. 15.-THE UNDEEGEOTJND EAILWAY IN 

tunneling ; from this latter point to 92d street extends a sec- 
tion of brick tunneling, 8,287*$ MMb length ; from 93d street 
to the north side of 94th street is THe rock tunnel, 550 feet in 
length ; from the north side of 94th street to a point 31 feet 
6 inches north of the north side of 95th street is the partly 
rock and partly brick tunnel, 287$ feet long ; from this latter 
point to the north side of 96th street is the tunnel known as 
the large tapering tunnel, whose length is 250 feet; from 
96th street to the north side of 98th street.'there occurs an 
open cut, 537$ feet in length ; and finally from this point com- 
mences the stone viaduct. 

We have in previous impressions described i n detail sec- 
tions of the beam and brick tunnel and open cut, 
and shall not, therefore, repeat the description in 
connection with similar work on this section, but 
merely point out in what respects, if in any, these 
tunnels differ from the one already described. The 
beam tunnel at the south end of the division is pre- 
cisely similar to that on the first division. In the 
beam tunnel, however, which extends from south 
of 80th street to 92d street, several noticeable 
changes have been made. Thus from 80th to the 
center of 85th street, the roof of the large central 
tunnel is changed from a semi-circular to an ellip- 
tical arch, with a rise of 8 feet 10 inches, as is 
shown in Fig. 12, page 371. The reason for this 
change will be apparent by a glance at the profile 
of the road on page 308, which shows the differ- 
ence of grades to be too small to admit of an arch 
of IS feet 6 inches rise. Again, from the center of 
85th street to the south side of 88th street, six 
rubble masonry abutments are built, so that each of 
the three arches rests upon two separate abutments 
of its own ; the space between the two inside abut- 
ments, east . and west (that is, between the abut- 
ment of the central arch and the inner abutment 
of the side arch), is filled in with dry rubble ma- 
sonry up to the springing lines, and the spandrels 
above the springing lines with rubble cement ma 
sonry. The central arch is also elliptical. From 
88th to 92d street, the tunnel is the same as that 
from 80th street to the center of 85th street. Omit- 
ting, for the present, the description of the rock 
tunnel from 92d to 94th street, we will take up 
that of the partly rock and partly brick tunnels. 

These tunnels begin at the north side of 94th 
street, where the rock was not of sufficient strength 
and depth to allow of a rock tunnel, and consist of 
three brick arches supported upon four abutments 
of rock formed by three parallel cuttings through 
the rock. The two outside abutments are chipped 
off smooth, and lined with 16 inches of brick, car- 
ried up to the springing lines, which are 8 feet 6 inches above 
grade. The two inner abutments are composed of rock, car- 
ried up above the springing lines, of an average thickness of 
10 feet 8 inches, and lined on the inside of the central tuonal 



NEW Y0EK— THE GEEAT AECH NEAS 

general character the same as - those already described, but 
only 6 feet in diameter in the clear, and of a depth depending 
on the difference of grades. 

From a point 101 feet 10 inches north of the endof the rock 
tunnel, the two side tunnels begin to curve in gradually 
toward the central tunnel, which they intersect 191 feet fur- 
ther north. The radius of this curve is, for the center of the 
tracks in each of the side tunnels, 1432'7 feet, and for the 
center of the tunnels themselves, 1772'7 feet. From the point 
where this curvature starts, the inner and outer abutments 
are lined, each of them, with rubble masonry 8 feet thick, 
coursed ; the courses being not less than 16 inches, and the 
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95th STEEET. 

The thickness of the aWn varTBB Hi tfflJ'BprMgTfig'ttnS ana 
at the crown, and these dimensions again vary with the span. 
Thus at the south end where the span is 68 feet and rise 15 
feet 8 inches, the thickness of the arch is 4 feet 4 inches at 
the springing lines ; a little further up the arch, it is 4 feet ; 
still further up, 3 feet 8 inches, and at the crown, 3 feet 4 
inches, thus losing 1 foot in thickness from springing line to 
crown. At the north end, where the span is 50 feet and the 
rise 12 feet 9 inches, the arch is 8 feet 4 inches in thickness 
at the springing line and 2 feet 4 inches at the crown. It 
will be observed that the arch also loses 1 foot in thickness 
at the skewbacks between the two ends. This is of course 
accomplished by a series of three offsets of 4 SliSB 
each, passing around the arch, all of which dKur 
at the ventilating shafts. For instance, between 
the south end and the first ventilator, the arch at 
the crown is 8 feet 4 inches ; from the first to the 
second ventilator, 3 feet ; from second to third 2 
feet 8 inches, and from the third to the end of the 
tunnel, 2 feet 4 inches. The details of this taper- 
ing tunnel will perhaps be best understood by a 
glance at Fig. 15, which represents a cross section 
of the tapering tunnel taken at the junction of the 
two side tunnels with the central tunnel, and shows 
the three tunnels in question, as also the segmen- 
tal arch with its varying thickness. It will be re- 
membered that the tunnel preceding the tapering 
tunnel has a total hight from railroad grade to the 
crown of the arch of 21 feet, and that this- taper- 
ing tunnel has a total hight in the clear of 27 feet 
2 inches. The manner of joining these two tun- 
nels is illustrated in Fig. 16. The roof of the cen- 
tral tunnel, which has elsewhere a thickness of 2 
feet, is increased to 2 feet 8 inches for a distance 
of 5 feet around the face, and on the back of the 
arch at this point is built a rubble retaining wall, 
7 feet 4 inches high, 3 feet at the bottom by 1 foot 
at the top, which is on a level with the back of 
the tapering tunnel. The back of the retaining 
wall is lined with concrete. The joining at the 
face of the two small tunnels is made in a precise- 
ly analogous way. 

As this arch is one of unusual span, we shall 
take occasion in our next article to describe the 
centering on which it was turned. 



Fig. 16.-THE TJNDEBQEO UND E AILWAY IN NEW Y0EK 
JUNCTION OF THE TUNNELS NEAE 95th STEEET. 



joints cut to lay $ inch. Owing to the curving of the 'side 
tunnels, the inner abutments are made somewhat wedge- 
shaped, tapering off from a thickness of 15 feet 6 inches at 
Hhfi point of curvature to one of 5 feet at the intersection of 



Immense Pnotogrmpna. 

Photographs have been made of the new Opera 
House, Paris, 4 feet 3 inches in length, and 8 feet 
4 inches in hight They were obtained in one 
single piece, by well known processes, and with 
the aid of a large and specially constructed camera. 
All the lines of the pictures are of remarkable excellence, the 
moldings, the busts, the medallions, and even the minutest 
details being reproduced with rare perfection. The attemp 
is being made to secure pictures even larger than this. 
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A NEW KAIL. [ 

This is a new form of nail, the peculiar features in which 
are its screw, shank, and the head concave underneath and! 
provided with teeth. In using it, a hole is first bored in the ' 
wood as for an ordinary screw ; the nail is then driven in by 
a hammer, when the teeth about the head will readily catch 




in the surface of the adjacent wood. The nail thus secured 
Cin neither be turned nor withdrawn without destroying in 
whole or in part the fibers of the wood. 

The invention will doubtless be of advantage in fastening 
packing cases for shipping, as, in addition to forming a strong 
connection, its removal, in case . of any tampering with the 
contents, can be at once evidenced by the condition of the 
box. 

Patented March 17, 1874, by Mr. Joseph Lowensohn, of 
Berlin, Prussia. 



tence, in which his earlier and later pencilings are preserved 
As he sat upon the deck after the conversation at dinner, he 
drew from his pocket one of these books, and began to make 
marks to represent letters and figures to be produced by the 
agency of electricity at a distance from the place of action. 
First, he arranged ten dots and lines so as to represent figures 
referring to words. Next, he drew the wires in tubes. Then 
came the magnets, and by and by cog rules, to be used in 
regulating the power. In the course of a few days his book 
presented several pages of the first marks ever made in the 
invention of the Telegraph. [All of these drawings and 
marks are given in facsimile in the volume.] 

He wrought incessantly that day, and sleep forsook him in 
his berth that night. His mind was on fire. In a few days 
he submitted these rough drafts to Mr. Rives, who suggested 
various difficulties. But Mr. Morse was ready with a solu- 
tion. Mr. Fisher states that Mr. Morse illustrated to him his 
signs for letters, to be indicated by a quick succession of 
1 strokes or shocks of the galvanic current, to be carried along 
upon a single wire. After several sleepless nights, while 
! his mind was in labor with the subject, he announced it at 
i the breakfast table, and explained the process by which he 



ordinarily. At each end of the glass atelier a space may be 
set off of about ten feet in length on the whole width of the 
room, to be used as a laboratory and dressing room. The 
room will thus have a total length of eighteen meters, or 
about twenty-three feet. 

For the portrait photographer who is sometimes obliged to 
accommodate the sitter who cannot come to his atelier, the 



CONCEPTION OF THE TELEGEAPH. 

[From advance sheets of the Life of S. F. B. Morse, by S. I. Prime.] 

The packet ship Sully, Captain Pell, sailed from Havre on 
the 1st day of October, 1832, for New York. Among the 
cabin passengers were the Hon. William C. Hives, of Vir- 
ginia, returning with his family from Paris, where he had 
been as Minister of the United States ; Mr. J. F. Fisher, of 
Philadelphia ; Dr. Charles T. Jackson, of Boston ; Mr. S. F. 
B. Morse, of New York ; Mrs. T. Palmer, Miss E. Palmer, 
Mr. C. Palmer, Mr. F. Palmer, Mr. W. Palmer, Mr. J. Has- 
lett, Charleston, S. C. ; Mr. Lewis Rogers, Virginia ; Mr. W. 
Post, New York; Mr. Constable, New York; Mons. de la 
Cande, Mons. J. P. Chazel, Charleston ; Mr. A. Scheidler, 
Frankfort, Germany ; Mr. and Mrs. Burgy, and others. 

In the early part of the voyage, conversation at the dinner 
table turned upon the recent discoveries in electro-magneiism, 
and the experiments of Ampere with the electro -magnet. Dr. 
Jackson spoke of the length of wire in the coil of a magnet, 
and the question was asked, by some one of the company, 
'• if the velocity of electricity was retarded by the length of 
the wire?" Dr. Jackson replied that' electricity passes in- 
stantaneously over any known length of wire. He referred to 
experiments made by Dr. Franklin with several miles of wire 
in circuit, to ascertain the velocity of electricity, the result 
being that he could observe no difference of time between the 
touch at one extremity and the spark at the other. At this 
point Mr. Morse jnterposed the remark: "If the presence of 
e'ectricity can be made visible In any part of the circuit, I see 
no reason why intelligence may not be transmitted instanta- 
neously by electricity." The conversation went on. But the 
one new idea had taken complete possession of the mind of 
Mr. Morse. It was as sudden and pervading as if he had 
received at that moment an electric shock. He withdrew from 
the table and went on deck. He was in mid-ocean, undique 
caelum, undique pontus. As the lightning cometh out of the 
East and shineth unto the West, so swift and far was the in- 
strument to work that was taking shape in his creative 
mind. 

The purpose instantly formed absorbed his mind, and to 
its perfection his life from that moment was devoted. He 
was the man to do the work. His mind was eminently inven- 
tive and mechanical. In his early youth and riper man- 
hood , he had sought out many inventions. His name had long 
been enrolled among inventors in the Patent Office of the 
United States. Patience, perseverance, and faith were he- 
reditary traits of his character. He was now forty-one years 
old. 

Of all the great inventions that have made their authors 
immortal, and conferred enduring benefit upon mankind, no 




FACSIMILE OF THE ORIGINAL SKETCH, MADE BY MORSE, 07 THE ELEC- 
TRIC TELBGRAPH^-TAKEN TROM HIS HOTE BOOK. 

proposed to accomplish it. He then exhibited the drawing 
of the instrument, by which he would do the work, and so 
completely had he mastered all the details that five years 
afterward, when a model of this instrument was constructed, 
it was instantly recognized by Captain Pell and others, as the 
one he had devised and drawn in his sketch book, and exhib- 
ited to his fellow passengers on the ship. 

Captain Pell says: " Before the vessel was in port, Mr. 
Morse addressed me in these words: ' Well, captain, should 
you hear of the telegraph, one of these days, as the wonder 
of the world, remember the discovery was made onboard the 
good ship Sully.'" 

Thus it appears from his own records, and the recollec- 
tions of the captain and .passengers, gentlemen of the high- 
est respectability and intelligence, that on shipboard Mr. 
Morse had actually drawn out and recorded a system of signs, 
composed of a combination of dots and spaces, to indicate 
letters, figures, and words, and a mode of applying the elec- 
tric or galvanic current so as to make these signs permanent 
upon paper, to be passed along in the instrument which he 
had invented. The INVENTION was accomplished and an- 
nounced ere the inventor set foot on his native shore. 

. — ■ ♦■ ■ 

FBENCH PHOTO SKYLIGHTS. 

" In France they do not have as much sunshine as we; 
therefore," says Mr. Wilson, in the Philadelphia Plwtogra- 
pher, "the construction of the skylight has had even more 
attention there than we give it. Every device is employed 
for securing a proper light, and a proper quantity of it, and 
for avoiding anything that may obstruct it. We all know 
how many skylights are obscured by an accumulation of dirt 
and dust and rain on the outside. I have known of several 
cases where photographers have complained that their lights 
continued to work slower and slower, when, had they looked 
upon the outside, the guilty cause would have been very ap- 
parent. But, in a measure, to avoid that labor, the French 
use the plan made plain by the figure annexed. It is not 
without several advantages. 




FRENCH PHOTO TENT. 

annexed engraving of a tent, forming a posing room, will be 
found useful. The front faces the north in northern latitudes, 
and is turned, on the contrary, to the south in southern lati- 
tudes. Use a gray blue cloth background, which is about six 
feet wide by seven feet high. In travelling, it is rolled around 
the supporting pole ; the top and the sides, forming curtains, 
are made of thin stuff, and held by rings to the rods of the 
framework, which are taken apart with great ease, to be 
packed into a very small compass. 

In this portable atelier, excellent portraits may be obtained, 
and the time of posing is one half less than in a glass house. 
The professional photographer and the amateur will be hence- 
forth able to work with advantage in the open air, and obtain 
very fine negatives of portraits and landscapes, with a bag- 
age relatively light and easy of transportation. 

A Hot Bearing Alarm. 

This device, the diagram of which we extract from the 
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Type Signals. Tubes for Wires. Telegraph. 

ORIGINAL SKETCHES FROM MORSE'S NOTE-BOOK. 

one was so ^completely grasped at its inception as this. His 
little note or scratch book was always at hand, in which he 
made sketches of objects which met his eye, or of images 
formed in his mind. Scores of these books are now in exis 



FRENCH PHOTO SKYLIGHT. 
" It is similar to the ordinary construction, differing, how- 
ever, in form. The sash is curved. The advantage of this 
arrangement is alluded to above, and to do away with the 
beam which absorbs the freest and is most actinic part of the 
light, since it strikes the sitter at precisely an angle of 45°. 
The other part of the roof may be sloping both ways, the 
proportions of the atelier and the glass sash remaining as 



Revue TndustrieUe, consists in a cylindrical box, A, provided 
with a perforated bottom, B, and placed directly over the 
journal. The box is filled with a prepared grease which melts 
at a certain temperature, to which it must be raised by the shaft 
becoming hot. As the compound liquifies and escapes through 
the perforations, a disk, C, which rests thereon, descends, 
thereby tilting the lever, D, and so making contact between 
the plates, E and F. The latter are connected by an electric 
circuit with a bell which sounds when the current is estab- 
lished. The pipe, G, serves for the ordinary lubrication of the 
journal. It is suggested that this device might be profitably 
used upon journals not readily accessible. 

— z ■ '! « i ■ 

Tbe Shipping of the World. 

The Repertorio Generate delta Marina for 1874-75, recently 
published, gives some interesting statistics respecting the 
number of sailing ships belonging to the different nations in 
the world, with their tunnage. It may be remarked, how- 
ever, that the following only relate to seagoing ships, vessels 
for inland navigation not being included : 

Nationality. No. of ships. 

British 20,538 

American 6,869 

Norwegian 4,464 

Italian 4,343 

French 3,780 

German 3,483 

Spanish 2,674 

Greek 2,063 

Swedish 1,905 

Russian 1,428 

Dutch 1,418 

Danish , 1,239 



Austrian. 

Portuguese 

Turkish 

South American. . 
Central American. 

Belgian 

Asiatic 



955 
410 
277 
219 
138 
51 
35 



Tunnage. 

5,383,763 
2,181,659 
1,349,138 
1,227,816 
736,326 
852,789 
509,767 
406,937 
360,368 
330,350 
385,301 
173,480 
327,743 
92,808 
43,360 
82,761 
46,580 
17,158 
13,527 



Total 56,289 14,523,680 

The same publication gives the total tunnage of the steam- 
ships of all nations to be 5,244,888, of which 3,015,773 tuns 
belong to England. 
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■traction of the parabola and Its e volute an aliown In Fig. 4. 
The weight of balls, length of arms, and resistance to be* 
overcome are first ascertained; and from these, the hight of 
i the balls can be calculated when the engine is at speed. 
Then draw two lines, B F, I) E, ut right angles to each other. 



THE PHOTOSPHERE. 

As to the nature of the photosphere, or visible surface of 
the sun, all the observable phenomena, with hardly an ex- 
ception, concur in representing it as a sheet of luminous 
cloud : its peculiar granulated structure, the swift mobility of 
its constituent filaments, and the remarkable appearances, 
presented by the spots and f aculae, are all consistent with this 
idea and readily explained by it. And if, as is most likely, 
according to what has been said, the main body of the sun is 
in fact a huge globe of mingled vapors and gases at such a 
temperature that even the enormous force of solar gravity 
can only reduce them to a density a little greater than that of 
water, it is perfectly easy to account for the existence of 
such a cloud sheet: it is simply a necessary consequence of 
the cooling of these vapors at the outer surface of the globe, 
where they come in contact with the cold of space. Under 
such circumstances condensation must result, for just the 
same reasons and in the same manner as that which produces 
the water and snow clouds of our own atmosphere: minute 
drops or flakes must be formed, not of water and ice indeed, 
but of the materials which we know to exist upon the sun, 
and must descend iu fiery rain and hail into the central depths 
to be again reevaporated. And as the descending matter is 
continually replaced by fresh supplies from below, there 
must result a vertioal circulation of ascending streams and 
jets of vapor contesting the supremacy with down-pouring 
cataracts and sheets of the products of condensation ; and in 
consequence the upper surf ace of the cloud layer must be in 
a state of continual and intense disturbance, as observation 
directly shows. 

For it is found that the solar surf ace, when examined with 
a powerful telescope, is by no means uniformly bright, but 
mottled with a peculiar texture which has been very variously 
described, but may well enough be accounted for by suppos- 
ing it to be formed of columnar clouds, floating vertically in 
the atmosphere of vapors out of which they are formed. 
Here and there the surface is marked by brilliant streaks 
known as the faculae, most conspicuous near the edge of the 
sun's disk, which on account of the absorption of the solar 
atmosphere is much less brilliant than the center. They aro 
simply piiotospheric clouds, whose summits rise above the 
general level of the surface, and sometimes form visible pro- 
jections on the limb. But the most singular objects, and the 
most interesting, are the spots, whose origin and phenomena 
have as yet, we think, failed to receive any completely satis- 
factory explanation. They are dark blotches of exceedingly 
irregular form, anil consist eaeentlaTIy of two parts, a central 
"umbra," as it is called, surrounded by a lighter fringe 
known as the " penumbra." The umbra contains usually one 
or more rounded spots much darker than the rest, and known 
as *' nuclei ;" even the darkest nucleus, however, is dark only 
by contrast with the in tenser light around ; for when, by means 
of a peculiar eyepiece, invented by Mr. Dawes, who first dis- 
covered these nuclei, we examine the umbra, excluding all 
light from the surrounding regions, it is found that even the 
darkest points are far too bright for the unprotected eye ; and 
by the help of Professor Langley's polarizing eyepiece the 
color is seen to be a purple tint, closely matching that portion 
of the spectrum near the fixed line, H. 

That the spots are hollows, having a depth varying in dif- 
ferent cases from two to ten thousand miles, may be consid- 
ered as an established fact, admitted now almost without 
dissent. The spectrum of the umbra of a spot is found to 
differ from that of the neighboring portions of the solar sur- 
face, first, in a general darkening of the whole ; second, in a 
widening and deepening of many of the dark lines, with, on 
the other hand, a thinning and sometimes even an actual ! 
reversal of others ; and third, in'the presence of certain dark 
bands, sharply terminated on one edge, but shading gradually 
on the other. Now all fyese phenomena are just what might 
be expected in a cavity fljled to a great depth by the nearly 
transparent gases which ej|ewhere form a thin layer over the 
sun's surface. 

Spectroscopic observation! °>» the chromosphere also Bhow 




Make B' C equal to the calculated bights. From C, draw any 
number of lines, C e, ('. d, etc., to D E, and, at each 
point of Intersection, erect a perpendicular to D E From the 
middle point, k, of (' e, draw a perpendicular to C « ; the 
point, p, in which it meets the perpendicular through e, is one 
point of the paralioln. Bisect each of the other lines, C d, 
V e, etc. , by perpendiculars, and the points in which these 
perpendiculars out the perpendiculars drawn through d, e, 
etc., will be other points of the parabola. From each point 
so determined, as from /, draw a line, as I «, parallel to the 
line drawn through (', to determine the given point. From 
each point, as », in which this line cuts B F, erect a perpen- 
dicular, as » q, and from the point in which it cuts the per- 
pendicular, as a q, through the, given point of the parabola, 
draw a Tine, as L q, parallel to D E, till it meets the line, as 
I », first drawn. In this way, points L, O, H, I, K, of the 
evolute of the parabola, are determined. 

Another manner of making the bnlls move in parabolic 



spectroscopic ODservauons on me cnromospnere ubo snow . 

., f . f, . .. , , / . , . . v arcs is shown m Fig. 3, the balls sliding rep along pait 

that around the spot there is an unusual and violent up-rush - uvo '" °" u ° ' B e 6 •" 



of hydrogen and other materials from the central depths. 

There is a well marked periodicity in the frequency and 
violence of our magnetic storms and their accompanying au- 
roras, which exactly corresponds to that of the solar spots. 
m ■ ■>> m 
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A governor in which the hight of the balls is always the 
same, whatever their position, is said to be isochronous. In 
such a governor, the balls can paly maintain the middle posi- 
tion, corresponding to the ordinary load on the engine, when 
the latter is at its proper speed, any change of- speed causing 
the governor to act upon the regulator in such a manner as 
to correct the variation at once, if sufficiently powerful. In 
order to fulfil this condition, the centers of the balls, as they 
change their positions, must describe arcs of parabolas, as 
illustrated in Fig. 4, the curve, -tin nop A, being a parabola. 
It .will be seen that, as the 'ball changes its position, so does 
the point at which the center of the lm.ll roil cuts the center 
of the spindle, so that the vertical hights from center of ball 
to these points are always the same. In this form of para- 
bolic governor, the end of the governor rod is made of flexi- 
ble steel, and is hung to the end of a curved check, LOHI 
K, which is called the evolute of the parabola. The con- 



bollc guides, as they change their position. 

It has .been shown that the weight of the ball* does not 
affect their position, if the governor has no resistance to over- 
icome beyond the weight of its own parts. In practise, how- 
ever, a governor acts upon the controlling mechanism, and 
should have its balls proportioned so as to exert the requisite 
force. The necessary weight is thus calculated: Measure the 
distance of the point of suspension of each ball from its cen- 
ter. If there is a sliding weight, measure also the distance 
: from its center to each point from which it is suspended. As- 
certain the resistance of the controlling mechanism in pounds, 
and measure the length of the connections by which the gover- 
nor overcomes this resistance, from their points of suspension 
to their points of attachment with the controlling mechanism. 

1. Multiply each weight or resistance by the length of its 
connection, and divide by the length of the ball rod; add 
these quantities together, and divide them by 3. 

2. Assume the greatest speed of governor that will occur 
under variation of load on the engine, subtract the proper 
speed of governor from this number, and divide by proper 
speed. 

3. Divide the quantity obtained by the first part of the rule 
by the second quantity. The result will be the freight of the 
two governor balls. 

This rule is somewhat complex, and it may be simplified by 
applying it to an example, 



The ball rods of a governor are each 12 inches in length ; 
there is a weight of 80 pounds connected to the spindle by a 
lever lnchesjn length ; the resistance of the controlling me- 
chanism is 20 pounds, and the rods connecting this mechan- 
ism with the governor are each 1-} inches long. The governor 
is connected with the engine so as to make 300 revolutions per 
minute when the engine is at speed, and the greatest number 
of revolutions per minute under variations of speed is to be 
' 850. What is the proper weight for each ball ? 

1. Multiplying the weight on the spindle of 30 pounds by 
and dividing by 12, we obtain 22'5 pounds as the equiva- 
lent weight, if its connection were of the same length as 
those of the balls. Similarly, the equivalent resistance of the 
controlling mechanism is 15 multiplied by 1| and divided by 
12, or 2 '5 pounds. The sum of these weights is 25 pounds; 
and dividing by 2, we obtain 12 5. 

2. The difference between the greatest number of revolu- 
tions of the governor per minute and the proper number is 
50, and this, divided by 300, is 0167, nearly. 

8. Dividing 125 by 0167, we obtain 7485+ pounds, so 
that the weight of each ball should be about 37 '5 pounds. 

It will be evident, from what has preceded, that a pendu- 
lum governor which ' is very sensitive cannot be very power- 
ful, nor one which is very powerful be very sensitive ; and 
that, in order to' obtain great power, it will be necessary to 
use very heavy balls. Our readers have, doubtless, observed 
that those governors which give the best satisfaction are ar- 
ranged with a view to sensitiveness, the controlling mechan- 
ism being actuated by the application of a very slight force. 
It is probable that governors of any design will be subject to 
similar conditions, since a great resistance in general requires 
considerable force to overcome it. 

We have been at great pains to simplify the rules con- 
tained in this article, and we think our readers, by applying 
them to a few examples, will readily understand them. The 
principles stated are of interest and value to all who are en- 
gaged in the construction of governors. 
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The Patent OJBee Tea Set, 

To the Editor of the Scientific American : 

In answer to your inquiry as to what has been done in ref- 
erence to the illegal presentation to Commissioner Leggett, 
I would say that it was stated on good authority that the Assist- 
ant Secretary submitted the question to the Attorney General 
for his opinion, and that it was finally concluded to drop the 
matter, and do nothing about it. 

That it was a plain, open violation of the law is clear, and 
is admitted by the more honest of those who participated in 
it. The imBUtg twis ' *■>■• whir litwdtri tlia ■anlwnription 
and gave the most, some of ■whom are soon to come before 
the Senate for confirmation — fearing the effect of their ille- 
gal act, now seek to evade it by denying that they gave any- 
thing. The ground on which they do this is that, although 
they subscribed, they did not pay their subscriptions until 
after the 1st of November, which was some time after the 
plate was purchased and presented/ Possibly, in order to 
avoid the effect, they may not have paid it yet ; but that the 
present Commissioner headed the list with- $50, and the As- 
sistant Commissioner followed with $25, or more, is -not de- 
nied, and cannot be, truthfully. This, to say the least, isia 
most cowardly and mean attempt to crawl but and leave blame 
to* fall oh the subordinates, nearly all of whom subscribed 
under compulsion: merely to retain the goodwill of those in 
authority, or to come in, and thereby to retain their places 
or secure promotion. 

Again, they urge that they did not violate the law, because 
the subscription, although made early in October, was dated 
November 1, so as to have it appear that it took place after 
the Commissioner was out of office. This only makes the 
matter worse, because It shows on its face a knowledge of the 
law, and a deliberate attempt to evade its plain provisions. 

Again: they urge that it was at best but a technical viola- 
tion, because, although legally Leggett's resignation did not 
take effect until the 1st of November, stilt practicallykhe was 
already out of office. The trouble with this is that it is not 
true, for not only did he remain until after the presentation 
(October IS, I think it was), but the Office records show that 
he acted as Commissioner and made decisions af ter that — at 
least so I am informed and believe. It has also been stated 
that this matter of the presentation originated with the lady 
employees. This is not true, and it is all the more unmanly 
for these parties to seek to shift the responsibility from their 
own shoulders to those of the women. A certain woman did 
originate, or at least carry out, the plan of presenting 
the cane; but the tea set presentation originated with, 
and was carried out by, the male employees. A certain ex- 
aminer, who hoped and expected to be made Assistant Com- 
missioner, was the main mover in the matter, and personally 
circulated the subscription paper. 

Not only was the whole proceeding a palpable and wilful 
violation of the law, but they were so told at the time, by 
some who refused to subscribe, for that among other reasons. 
The whole matter, both in the transaction itself and in the 
neglect to enforce the penalty of the law by the Secretary, is 
but a fair illustration of the contempt for the law manifested 
of late by the Patent Office officials. James. 



Great Britain has formally accepted the invitation of 
the United States to contribute to the Centennial. 



There is no mode so effectual to impress ideas on the mind 
as that' of experiment aided by -reflection. 
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In the experiment referred to in our last, the valve had (in 
the first instance, when it had no lap) one sixteenth inch of 
lead so as to give that amount of exhaust opening when the 
piston was at the end of the stroke. In the second instance, 
however, when the valve had A- of steam lap added to it, it 
was set so as to have not more than ^j of lead, the author 
being convinced that, when a valve has sufficient lap to give 
u moderately free exhaust, there is more to be lost by back 
pressure from excessive lead than to be gained by the small 
amount of assistance it lends towards making the exhaust 
more free. If a valve has no lap at all, it may with advan- 
tage be given an amount of lead that would otherwise be de- 
cidedly detrimental. It would appear that, in the early 
days of steam engineering, one of the advantages due to add- 
ing lap to the valve (a free exhaust) was largely attributed 
to the lead of the valve, since sufficient lap to cut off the 
steam supply when the piston has traveled three quarters 
or even more of its stroke will give a sufficiently free ex- 
haust, even supposing that the valve has no lead at all. 

Referring again to the advantage in economy due to using 
(or, as it is commonly called, working) the steam expansively, 
it is self-evident that, if we have steam at a gage pressure of 
50 lbs. per inch, (that is, above the pressure of the atmos- 
phere) and permit its escape at any pressure above that of 
the atmosphere, we shall not have extracted from it all the 
power it contains, because it may be used at the initial pres- 
sure of 50 lbs. per inch during a certain portion of the stroke, 
and, by then being permitted to expand itself before being 
exhausted, may be employed to perform duty as steam of 49, 
48, 47, etc. lbs. per inch, and so on down to that point at 
which the indicating needle or hand of the steam gage will 
stand at zero, denoting that there is no longer any pressure 
in the steam. This last, however, is not actually the case, 
since the pressures marked on the gage are in each case 15 
lbs. per inch less than the actual pressure of the steam when 
the needle stands at that point, which 15 lbs. serves in a high 
pressure engine to overcome the atmospheric pressure: which, 
in consequence of the exhaust port being open to the atmos- 
phere, acts upon the exhaust side of the piston as back pres- 
sure, and therefore has to be overcome by an equal pressure 
of steam on the opposite side of the piston ; so that, when a 
high pressure engine uses its steam expansively, so that it 
exhausts at the gage pressure of zero, it has extracted from 
the steam all the useful effect possible in such an engine, but 
at the same time not all the useful effect or power which the 
steam contains, as will be hereafter explained. This leads 
us naturally to another consideration, which is that, if steam 
be used expansively in a high pressure -engine to an exces- 
sive extent, the result is an actual loss of. power,, because, if 
the steam on the one side of the piston is at a pressure less 
than the atmospheric pressure on the other, the latter acts of 
course as a retarding force to the advancing piston. 

The steam passages between the valve seat and the cylin- 
der bore, and the clearance between the piston (when it is 
at the end of its stroke) and the cylinder cover, are spaces 
which have each to be filled, during eaoh revolution of the 
cng'ne, with live steam ; and if the engine is not worked ex- 
pansively, this live s team escapes without giving any of its 
power to the engine, and is' lost, except in so far as it was 
necessary to fill those spaces. If, however, the engine is 
worked expansively, the expansive force of such live steam 
is extracted from it and applied as useful effect upon the pis- 
ton, the result being an appreciable gain in the economy of 
steam, especially in those engines which,by reason of having 
the valve seat in the eenter of the cylinder, have very long 
steam passages, not merely because of the length of such pas- 
sages, but also because in such cases the steam port serves al- 
ternately as the exhaust port, and has therefore to be made 
of larger proportions than it would need to be if employed as 
a steam port only, since an exhaust port always requires to 
have a larger area than a steam port. Hence the content of 
such passages, together with the clearance before referred to, 
bears a large proportion to the whole contents of the cylinder; 
and to extract power from the steam contained in them, by 
utilizing its expansive force, is a considerable gain to the en- 
gine. 

From what has been already said, it will be perceived that 
a high pressure engine, to work to the greatest possible ad- 
vantage and economy, should work its steam expansively to 
such a degree that it will be exhausted at zero of the pres- 
sure gage, or in other words at a pressure of 15 lbs. per inch, 
that being equal to the pressure of the atmosphere on the ex- 
haust side of the piston. The point in the stroke at which 
it may be necessary to cut off the supply of steam to the cyl- 
inder, in order to effect such an amount of expansion, will 
vary-according to the pressure of the initial steam and the 
length of the stroke of the engine, and must hence be deter- 
mined according to those conditions. 

An approximate calculation, as to what extent the steam in 
a cylinder is working expansively and its pressure at the ter- 
mination of each inch of piston stroke, may be made by mak- 
ing the whole distance the pis.tpn has moved (under both live 
and expansive steam) the denominator and the distance it has 
moved under expansive steam the numerator of a fraction, 
and then multiplying the initial press tire by the numerator and 
dividing by the denominator of the fraction; then subtract 
the quotient from the initial pressure, the last product being 
the pressure of the steam. Thus: Supposing the initial pres- 
sure of the steam admitted to a cylinder to be 60 lbs. per square 
inch, the length of the piston stroke to be 20 inches, and the 
supply of steam to. tha cylinder to be cut off by the valve 
when the piston has. traveled 5 inches of its stroke,what pres- 



sure of steam will there be in the cylinder when the piston is 
at the end of the tenth and twentieth inches of its stroke, re- 
spectively : Here the tenth inch of stroke — whole distance 
I moved by the piston =10, distance moved by the piston un- 
der expansive steam = 5, hence the fraction A ; then the 
initial pressure 60 X 5 = 300-5-10=30; then 60— 30=30=the 
lbs. pressure on the piston when it had arrived at the end of 
the tenth inch of its stroke. 

Again: Whole distance moved by piston = 20 inches, distance 
moved by the piston under expansive steam 15 inches, hence 
the fraction J$ ; then the initial pressure of the steam 60 X 15 
= 900-7-20=45; then initial pressure 60 — 45 = 15 = the pres- 
sure of the steam in pounds per inch at the end of the twen- 
tieth inch of the stroke or piston movement. 

By making such a calculation for every inch of the piston 
movement and setting the figures in a column and adding 
them together, and dividing their sum total by the number of 
inches in the stroke.we arrive at a tolerably accurate, estimate 
of the average pressure of the steam upon the piston through- 
out the stroke. 

A review of the above calculations discloses that, as before 
stated, tie pressure of the steam has decreased in precise ratio 
to the increase of the space it occupied, that is to say, when 
the piston was at the end of its fifth inch of stroke (the steam 
supply being cut off) there was five inches of the length of 
the cylinder filled with steam at a pressure of 60 lbs. per inch; 
and when the piston was at the tenth inch of its stroke and 
the steam had expanded so as to occupy ten inches of the 
length of the cylinder, the pressure was reduced to 30 lbs. per 
inch; and the same rule applies to the -twentieth inch of 
stroke, for the steam then occupied four times the space it 
did as live steam, and had therefore- fallen to one fourth of 
its original or initial pressure. It is to be noted,however,that 
while such a calculation is absolutely correct as applied to 
any one definite point of the stroke (making no allowance for 
the steam in passages and clearance) it is not entirely correct 
in its results if we take a number of such points to obtain 
therefrom the actual average pressure of steam throughout 
the stroke, for the following reason: Suppose we calculate (by 
the given rule) the pressure ■ of the steam per inch upon the 
piston when it had concluded its sixth inch of stroke. Here 
the whole distance moved by piston = 6 inches, distance moved 
under expansion = 1 inch.therefore the fraction is -J-; then the 
initial pressure =60 X l = 60-f-6=10,then again initial pres- 
sure 60 — 10=50= pressure of steam per inch upon the pis- 
ton at the termination of its sixth inch of stroke. Now while 
50 lbs. per inch accurately represents the pressure of steam 
upon the piston at the termination of its sixth inch of move- 
ment, it in nowise represents the average pressure of steam 
per inch during the whole inch of movement, because the 
piston commenced that inch of its movement or stroke under 
60 lbs. pressure of steam per inch, and not until it fcod con- 
cluded that inch ,of movement was the pressure reduced 
to 50 lbs. per inch. Nor will it avail us to take the mean 
between the two.that is 55 lbs. per inch, as the average pres- 
sure for that inch of movement; because,so long as we calcu- 
late the pressure at every inch of the stroke, we shall have 
the same discrepancy between the pressure at the beginning 
and at the end of the inch of movement, whether it be at the 
fifth, sixth, or seventh inch, or at 5-J, 6£, or 7i inches of the 
stroke. To get a more newly correct result, we must take a 
greater number of points in the stroke such as every half or 
quarter inch of the piston movement ; the more points taken, 
the more nearly correct will be the result obtained. It is, 
however, generally considered as sufficiently correct for prac- 
tical purposes to take as many points as there are inches in 
the piston stroke. 

With a common slide valve, it is not practicable to cut off 
the steam supply to the cylinder sufficiently early in the 
stroke to effect so large a degree of expansion; because, in the 
first place, it would require the valve to have an excessive 
amount of steam lap, and the exhaust would take place too 
early in the stroke, thus causing the piston to travel a large 
proportion of the latter part of the stroke without having 
any pressure of steam behind it; and because in the second 
place, when there is the large amount of steam lap on the 
valve necessary to cut off earlier in the stroke than at two 
thirds (that is, carrying full steam two thirds of the stroke) 
the admission, expansion, and exhaust of the steam to, in, 
and from the cylinder becomes very irregular in the forward 
as compared to the backward stroke of the engine, which ir- 
regularity will be shown and treated upon in connection with 
the piston movement, steam supply, etc. To obviate the de- 
fect (above referred to) of a too early exhaust, the valve may 
have lap added to its exhaust side,that is to say, the exhaust 
port of the valve may be made narrower than the width be- 
tween the two nearest together edges of the steam ports of 
the cylinder face, as shown in Fig. 51, C being the exhaust 
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port of the valve and from A to B being the lap on the ex- 
haust side. Such lap is, however, only possible when there 
is a good deal of lap on the steam side of the valve. 

The amount of. exhaust lap is at all times to be governed 
by the- speed at which the engine is to run. A fast running 
engine,: cutting off ^ s steam supply at about one half stroke 
(which is the extreme limit of expansion permissible with a 
slide valve), may have exhaust lap to half the amount 
Of the steam lap; a slow running engine may have ex- 
haust lap to nearly three quarters of the amount of the 
steam lap. The reason of the difference is that; as the 



exhaust lap retains the steam in the cylinder longer, it, to 
that extent, cramps the exhaust; and as a quick running en- 
gine requires a more free exhaust than a slow running one, 
the latter may have its exhaust' more covered by the exhaust 
] lap when the piston is at the end of its stroke. 
j The objection to a valve having clearance is the open com- 
l munication permitted between the steam and exhaust ports, 
which, though it exists for only a comparatively insignifi- 
: cant space of time,is a radical def ect.especially when it is borne 
in mind that, as we have already shown, a slide valve should 
always have steam lap,and therefore will always have a pro- 
portionate amount of exhaust opening, in addition to that 
! given to it by the lead of the valve. Clearance, then, is an 
| expedient which should never be resorted to, it being a 
' blunder applied merely to remedy a blunder. Clearance to 
1 a valve having much lap on its steam side is altogether in- 
| admissible, since it is not requisite to give a more free ex- 
! haust, while it assists in letting' the .exhaust steam escape 
; earlier in the stroke ; and by this means, it adds to a defect 
; inherent in slide valves having much steam iap, which is a 
too early exhaust. 

A slide valve is sometimes given what is called clearance, 
that is to say, it is made wider in its exhaust port than are 
the two nearest together edges of the steam ports.so that (re 
ferring to Fig. 51) the port, C, of the valve would overlap 
the steam ports to the amount of the clearance, giving to 
them both an open communication with the port, C, and 
therefore with each other during the instant of time at which 
the valve is in the center of its travel. Clearance on the ex- 
haust side is therefore the very opposite of lap on the ex- 
haust side of a valve. The object of clearance is to give 
the valve a more free exhaust, and it is' therefore only re- 
sorted to in cases where, the valve having little or no steam 
lap, the exhaust steam cannot freely escape. 

Common slide valves, however, work to better advantage 
when the lap is so'proportioned as to cut off the steam at from 
two thirds to three quarters of the stroke than at any o>her 
point, because of the comparatively long stroke of the valve 
(and hence large eccentric) necessary when much steam lap is 
brought into requisition, and because of the large amount of 
friction between the valve and cylinder faces in consequence 
of the pressure of the steam on the back of the valve. Thero 
are of course many devices for balancing such valves and 
some for reducing the pressure to a minimum.but none have as 
yet appeared whose benefits have proved such as to cause their 
general adoption for locomotives or small stationary engines, 
to which the application of the common slide valve is now 
almost universally confined. 

To reduce the friction to a minimum, that part of the cylin- 
der face upon which the face of the slide valve works may 
be raised above the general face upon which the steam chest 
beds, as is shown^in Fig. 51, so that the steam lap of the valve 
may have the stea.m on the under as well as the outer side, 
and be to that extent relieved of the outer pressure. In such 
case, the width of the projecting faces (marked D in Fig. 51) 
should not be any wider than is the bridge (of the cylinder 
face) between the steam and exhaust ports; otherwise the wear 
of the face of the bridge will be the greatest and the valve 
seat of the cylinder face will wear hollow, the valve springing 
(to fit such face) from the steam pressure on its back. Espe- 
cially is this the case where a high pressure of steam is em- 
ployed. It is not uncommon to cut away these faces, leaving 
them full only around the edges of the ports, which cutting 
is performed by a slotting drill. 

It is advantageous to make the steam ports Jong and nar- 
row rather than short and wide, so that, when the valve com- 
mences to open, whether it be on the steam or exhaust side, 
a small amount of opening will present a comparatively large 
area for the ingress or egress.as the case may be.of the steam ; 
hence the supply and exhaust of the steam to the cylinder 
will be larger in proportion to the valve movement, and 
therefore more instantaneous. A long port will of course en- 
tail a broader valve surface, and hence increased pressure of 
the valve to its seat; but this is compensated for by the de- 
crease in the stroke of the valve (and hence in the diameter 
and stroke of the eccentric) permissible with the long port. 
The rule sometimes given by which to calculate the re- 
quired area of a steam port is, say, for a fast running engine: 
One eighth the area of the piston is the proper area of the 
Steam port ; the employment of such a rule, however, gives a 
result bearing no definite relation to the' piston speed, and 
leaves a wide margin of difference,since either 300 or 600 feet 
of piston travel per minute is a fast running engine;'whereas 
the amount of steam required to pass through the port for 
the one speed (supposing both pistons to be of equal diame- 
ter) is double that required for the other; while if the port 
area is larger than necessary, it causes a serious loss of steam; 
whereas if it is too small, it wiredraws the steam and fails 
to supply steam at full pressure to the cylinder. The follow- 
ing rule, given by Mr. Bourne,appears to meet the exigencies 
of the case, by giving the port an area proportionate to the 
quantity of steam required to pass through it. The rule is; 
Multiply the area of the cylinder in. square inches by the 
speed of the piston in feet per minute, .and divide the pro- 
duct by 4,000 ; the quotient is the area of each steam port in 
square inches. 



Evert subscriber of the Scientific American ought to 
be an agent for the increase of its circulation. Whoever reads 
the paper can aid in this matter very materially by recom- 
mending it to his neighbors. In the absence of agents, we 
appeal to our friends to lend us a hand. Let us have a "sub- 
scription bee," such as we remember in our early days, when 
all turned out, with oxen, horses/plows, and shovels.to do up 
some good work with dispatch. 
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TBYING-UP AND FOUB-CUTTEB PLANING AND HOLDING 
MACHINE. 

We illustrate herewith a new wood planing and molding 
machine introduced by Messrs. Wm. Furness & Co. , of Liver- 
pool, Eng. , for the combined purposes of dimension planing, 
or trying-up, and planing on all four sides timber of any 
length, and up to a given width and thickness. The machine 
is shown adapted for trying-up or planing perfectly level and 
out of wind a piece or pieces of timber up to 20 feet long, 20 
inches wide, and 16 inches thick. This is done in the ordi- 
nary way by revolving horizontal cutters, driven by two 
bands, one on each side of the machine, the table with the 
timber traveling under the cutters at the desired rates of feed, 
a quick return motion being pro- 
vided for bringing back the table. 
The novel part of the machine 
consists in the feed works, which 
are here shown to be behind the 
table. These feed works are 
formed of four calender rollers 
powerfully geared, between 
which works the bottom cutter 
head driven from a countershaft 
fixed to the framing of the ma- 
chine. The side cutter heads are 
in advance of the second pair of 
feed rollers, and are also part of 
the feed works. One side cutter 
head is a fixture, and the other 
is worked in or out on slides by 
means of a screw. It will thus 
be seen that the feed works com- 
prise the feed rollers and neces- 
sary driving gear, bottom and 
side cutter heads, and pressure 
rollers, etc. The whole is car- 
ried by four grooved friction roll- 
ers, running on two turned rods 
supported by the framework of 
the machine and a bracket at the 
back. 

When it is desired to use the 
feed works for tonguing and 
grooving, molding, or planing all 
four sides of the timber at once 
(says The Engineer, from which 
we select the engraving), the ta- 
ble of the machine is run forward 
till the end is almost under the 
top cutter head, when the. feed works can be easily drawn 
across the framework of the machine. It fixes itself in V 
slides; and the bands for bottom and side cutter heads having 
been placed on their respective ^altejJi^whick" are fixed on 
the ends of the spindles, so that no lacing or fastening is re- 
quired — the machine is ready for work. It will work any 
size of timber up to 4 inches thick and 12 inches wide. By 
the removal of the side cutter heads, which is a very simple 
operation, surfacing or panel planing can be done by the top 
cutter head alone up to 20 inches wide. A very important 
feature of _ the machine is the rapidity with which the feed 
works can be removed when the machine is required for try- 
ing-up purposes, about five minutes being required. A great 
advantage, and worthy of attention, in this combination of 
two efficient machines is that they only occupy the same 
space as one machine, and only require one pulley upon the 
shaft of the mill to drive them. 



they are consequently more durable. A recess is provided 
through the jaw, C, through which bolts or wires to be cut 
may extend, so that a bar of any length may be divided 
squarely at any desired point. Each jaw is tempered sepa- 
rately, thereby giving to both an improved temper, unattaina- 
ble in the ordinarily constructed implement. Finally, the jaws 
are easily adjustable, so that in case of injury they may be 
readily removed and others substituted, or, as above stated, 
tools for a different purpose may be inserted. 

We are informed that, since the date of the patent of the 
invention, by Peter Broadbooks, of Batavia, N. Y., Novem- 
ber 18, 1873, important adaptations of the system have been 
made, so as to render it suitable for the tools of over .fifty 



New Discoveries In tbe Mammoth Cave. 
Professor F. W. Putnam, of the Peabody Academy of Sci- 
ences, Salem, Mass., has recently explored the Mammoth 
Cave in Kentucky, and has visited several caverns never be- 
fore entered. His investigations have resulted in finding 
colored fish without eyes, thus exploding the theory hither- 
to held that all eyeless fish are colorless. White fish with 
eyes, and crayfish both with and without those organs, were 
obtained, presenting many new features of great interest to 
naturalists. Skeletons of human beings, mounds, and a large 
variety of valuable archaeological relics were found in the new 
chambers. 




TRYING-UP AND FOUR-CUTTER PLANING AND MOLDING MACHINE. 



NEW MECHANICAL CONSTBUCTION FOB COMPOUND TOOLS. 

We have lately had brought to our notice an entirely novel 
construction for scissors, pliers, shears, and 
other tools of similar nature, which is an in- 
vention of considerable utility and merit, and 
which will doubtless commend itself as a valu- 
able addition to the kit of every mechanic. In 
using implements with pivoted jaws, a large 
percentage of the power is wasted in useless 
strain on the pivot. In the present device, the 
pivot is abolished, and the jaws are so ar- 
ranged as to be forced together by a pow- 
erful cam lever. To add to the utility of the 
tool, these jaws are made interchangeable, so 
that a single stock may answer for saw gum- 
mers, pliers, shears, saw set, pincers, and a 
multiplicity of other implements. 

Referring to the engraving, Fig. 1, A isthe 
stock, B B' the handles, C C r the operating 
jaws, and D, a spring for opening the latter. 
The stock is recessed to form two side pieces, 
between which the shanks of the jaws are pi- 
voted at c and 6. The upper jaw, C, Fig. 4, 
has a long shank which is recessed near its 
head to receive the cam, B', which is formed 
on the handle, B'. The end of the shank of the 
under jaw, C, which is pivoted, as stated, ate, 
impinges against the shank of the upper jaw. 
The cam lever handle, B', is pivoted at a. 

When the handle, B', is brought toward the 
stock handle, the cam on the former presses 
against the shank of the upper jaw. From 
this last, motion k is communicated to the un- 
der jaw, so that each is made to approach the other. By re- 
versing the handle, B', a more powerful leverage may be 
brought to bear on the jaws. The cutting edges are thus 
forced together square and true, not overlapping so as to tear 
the material apart, as is frequently the case in pivoted cut- 
ting tools. There is therefore less strain on the jaws, and 



classes of m echanics, including, among others, tongs, press- 
es, bolt cutters, pruning shears, punches, pipe wrenches, 
and horse shoenail clinchers. The construction of the im- 
plement last mentioned is Shewn in Fig. 2. The arrange- 
ment of parts is the same as in Fig, 1, except that the jaws 
are shaped differently and are provided with serrated faces. 
The jaw operated by the cam lever goes under the hoof, and 
the angle of- the latter enters the curved portion between the 
jaws. The corrugated face of the upper jaw, therefore, takes 
against the incline of the hoof, and, as it is rubbed down 
the same by forcing the handles together, the corrugations 
catch against and clinch the nails. This is done quickly 
and without injury to the hoof, thus saving to the animal a 
large amount of the suffering often caused by the usual mode 
of clinching. 

We have tested various sizes of pliers constructed after the 
plan described, and find that they cut nails and spikes with 
great facility, one little instrument, no larger than a conduc- 
tor's punch, biting off shingle nails as easily as if they were 
pins. The device is excellently suited for saw gummers. 



Cheap Telegraphy. 

President Orton's report of 
the affairs of the Western Union 
Telegraph-Companyisnot calcu- 
lated to inspire much hope ins 
those who believe that the gov- 
ernment $an run the lines at 
cheaper rates to the public. On 
the 1st of January, 1873, a re- 
duction of more than fifty per 
cent was made in the maximum 
tariff between the most remote 
points on the company's lines. 
This, though occasioning a tem- 
porary loss of revenue, has re- 
sulted, during the last few 
months, in a large increase. The 
reduction was from $7.50 and $5 
to $2.50. President Orton now 
adds that, owing to Messrs. Ed- 
ison's and Prescott's quadruplex 
apparatus, which is, at the pre- 
sent time, working successfully 
between Chicago and New York, 
and by which two messages are 
sent in the same direction and 
two more in the opposite direc- 
tion simultaneously on a single 
wire, he believes it practicable 
before long to cut rates down 
still lower, and ultimately to 
establish but four rates for day 
messages, namely, twenty-five, 
fifty, seventy-five cents, and 
one dollar, with half charges 
(except for the lowest) for night 




Decline of City Trades' Unions. 

The repeated (trjfces, a»d the suffering caused thereby to 
the workmen participating, are at lasf "beginning to open the 
eyes of the latter to the evils of trade union rule. It appears 
that the unions in this city since 1873, taken as a whole, have 
lost fully one fifth of their members — aggregating 9,000 men. 
As a rule, these people have found employment, and doubt- 
less now perceive the advantage of steady work, even at 
lower wages, over starving in idleness in the hope of getting 
ultimately a few dollars more. Some societies have suffered 
in a remarkable degree, notably the painters and coopers, 
which have lost respectively fifty and forty per cent of their 
members. The building trades show a decline of twenty-five 
per cent ; the shoemakers, twenty per cent, and the cigar 
makers, thirty per cent. The horseshoers, tailors, hatters 
and 'longshoremen maintain their strength, though the 
numbers of the latter bid fair to be much depleted through 
the recent difficulties with the shipowners. 

The Highest Lake In the United States. 

Dr. Harkness has discovered, in Plumas 
county, California, a body of water, probably the 
most elevated in the United States, the baro- 
meter registering a hight of 7,330 feet above 
the sea level. 

The lake is of triangular shape, having its 
longest diameter about one mile and three quar, 
ters in length. The water during last August 
was intensely cold and of a deep blue color, 
The outlet is into Warner Valley, over a de- 
clivity of some 2,000 feet. The California Aca. 
demy of Sciences has named the lake, after its 
discoverer, Lake Harkness. 



BROADBOOKS COMPOUND TOOL. 

The adaptation of the invention as a hand vise is shown in 
Fig. 3, and as a shears, in Fig. 4. 

Further particulars and descriptive circulars may be ob- 
tained by addressing Messrs. S. P. Allen & Co., care of 
Pollock, Weaver & Co.-, 17 West Main street, Rochester, 
N. Yj 



Ignorance and Crime. 

We doubt if more striking evidence of the 
necessity of compulsory education laws and 
the provision of means for their rigid enforce- 
ment could be found than appears in a sug- 
gestive fact in the pages of a recent report of 
the National Prison Association. This volume, 
which is filled with copious statistics of prisons 
and convicts in this country, deals incidentally 
with the causes of crime, making its deduc 
tions from the various prison reports of the 
mental and social condition of the incarcerated . 
Ignorance is proved to be the worst evil with 
which a community must struggle. Forty- 
eight per cent of all the convicts in the United 
States can neither read nor write, and only one per cent of 
the aggregate have acquired a superior education. We trust 
that the enforcement of the compulsory laws already en 
acted in some of the States, will soon justify the wisdom 
that prompted them, and lead to an improvement in the 
average education of the lower classes. 
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IBON-FBAMED THBASHING MACHINES. 

We illustrate herewith an iron-framed thrashing machine, 
the manufacture of which has been made a specialty by 
Messrs. Marshall, Sons & Co., of Gainsborough, England, 
who have turned out, according to Engineering, a large num- 
ber of these machines. Fig. 1 is a side elevation, which 
shows the framing, stiffened around the edges, and at inter- 
vals in the length by plates. It also shows the arrangement 
of the pulleys for driving the drum, shakers, fan, etc. The 
other view is of a longitudinal section through the center of 
the machine, and shows clearly the arrangement of drum, 
shakers, shoes, barley awners, and fan. The engravings ex- 
plain the arrangement of the machine thoroughly, and we 



and use more metal in the construction of frames for thresh- 
ing and similar machines. 



[The Telegraphic Journal.] 
ELECTK0-DEP0SIT1W OF METALS. 



BY J. T. SPRAGUE.' 



[Concluded from page 393.] 

The connecting wires should be secured to the objects 
while under water, unless, which is much better, they can 
be soldered on before cleaning ; it is usually better to have 
two or three wires to an object, so as to diminish the resist- 
ance, and to shift the points of contact occasionally, in order 
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obtained. If the surface is very large in proportion to the 
current, the deposit will form in separate crystaline granules, 
chiefly on the edges and corners, and a deposit formed under 
these circumstances will develop into a series of nodules 
capable of easy separation from each other. If the surface 
is small compared to the current, . the deposit will be of a 
brown color, and have no coherence ; this state, also, will be- 
gin to show itself first at edges and corners ; there the deposit 
may be quite friable, while a good metal is forming at the 
middle of the plate. The principles of . liquid conduction 
account for these effects by showing that the current acts 
in a higher degree at points and edges, just as charge does 
in static electricity, because at these there can be set up the 
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IRON-FRAMED THRASHING MACHINE. 



need not, therefore, attempt any detailed description, but 
confine ourselves to the special features of this machine, 
other than the iron framework mentioned above. The drum 
spindle is of steel, and the fin|»S placed «pon it are slotted 
out, as shown in our second engraving, to receive a number 



to avoid furrows upon the face ; it is better also to make the 
actual contact by short pieces of fine wire attached to a larger 
conductor not in contact with the object. The general prin- 
ciple to be keptjj. in yiew is to make the resistance of these 
connecting arrangements as' "small as possible, Shd jef to 



of iron bars, to which the beater plates are attached, this ; avoid anything which shall interfere with the contact of the 
arrangement being found preferable to introducing wood be- liquid and its free circulation over every part of the surface 



neath the beaters. 



The concave at the back of the drum is to be coated. 



most numerous lines of polarisation towards the opposing 
surface. We learn, in fact, that there are two sets of condi- 
tions to be attended to. 

The first point is the strength of solution. If we pass a 
strong current in a we&" gotuftoM we get the brown powder ; 
if, without altering any other condition, we add saturated 
solution of the meta], the deposit may become good. In every 
solution there are several different ions present at the elec- 
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entirely of wrought iron. The shakers consist of four boxes, 
the straw platforms being arranged as shown. They are 
actuated by two crankshafts, one at each end, connected with 
the shakers by brackets. The cranks are provided with 
long bearings, and a collar at each end, over which the top 
bearing block overlaps, to keep out the dirt. The reciprocat- 
ing dressing shoes are hung on spring rods, as shown, and 
are worked by a crankshaft similar to those for the shakers. 
The whole of the blast employed in the machine is taken 
from one fan, shown in the second engraving, one part being 
taken under the riddle of the main dressing shoe, and the 
other thrown upwards to act on the corn as it passes from 
the cleaner to the screen. The elevators are entirely within 
the machine, and lift the grain from the reservoir. We may 
add that a thrashing machine of this type was exhibited by 
Messrs. Marshall & Co. , at Vienna. And we would also state 
that manufacturers of agricultural machines in this country 
would do well to take the hint from the English builders 



FRAMED THRASHING MACHINE-SECTIONAL 

According to the conditions we set up will be the nature of 
the metal deposited : that is to say, its molecular condition 
as to cohesion, etc. , will depend upon the relations of force 
to which the deposit is exposed. Color also depends, in 
great degree, upon the molecular condition of the surface ; 
for instance, gold in very thin films has a greenish tint, owing 
to the light reflected through it; in a very finely divided 
state, as when chemically precipitated, it is a dark brown; in 
its ordinary condition, also, the presence of very small quan- 
tities of copper and silver greatly modifies the . color. To 
secure deposits of good quality and appearance, therefore, it 
is desirable to ascertain those relations of energy which set 
up the conditions upon which good deposit depends. 

If we pass a strong current into a weak solution of copper, 
the metal deposited will be pulverulent ; if, by means of re- 
sistances and varying battery power, we pass, a fixed current 
into a solution, but effect the deposit upon a surface of grad- 
ually diminished area, a series of instructive results will be 
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VIEW. 

trodes; thus, in the case in point, with a weak solution, only 
a small part of the cathode can have copper turned towards 
it ; by far the greater portion of its surface must be in con- 
tact with the hydrogen of the water or acid ; the conditions 
are, in fact. 

CuS0 4 H 2 S0 4 

H 2 S0 4 H 2 

H 2 CuS0 4 
IH 2 H 2 S0 4 . 
Now, if the current (or quantity) is larger than the Cu is 
equivalent to, of course H 2 is set free, and this will reduce a 
neighboring atom of copper, but not in contact with the 
electrode ; that is to say, the deposit will consist of detached 
molecules, and most likely of a compound of copper and hy- 
drogen. This would not occur if the current also were weak, 
because a weak current means a low tension at the electrode, 
and hydrogen can be set free only when a certain tension 
has been reached, sufficient to supply the requisite specific 
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energy ; besides, the slow current would be able to find suffi- 
cient copper in even a very dilute solution. 

It is obvious, therefore, that solutions should be sufficiently 
supplied with metal for all likely requirements, and the 
stronger they are the more rapidly they are to be worked. 

The other point to be studied is the relation of the current 
to the solution and to the work, and this the most important, 
because it is under control and is constantly varying with 
different objects. We have seen that there is a point so near 
balance that the extra strength of current concentrated on 
the edges destroys the coherence of the deposit. Now, if we 
arrange several vessels in series, all alike except in the differ- 
ence in the area of the cathode in each, and connect them to 
a battery, we can produce such a condition of things that, by 
the same current and from the same solution, and with the 
same size of anode, we shall obtain every gradation of deposit, 
from brown loose powder to single hard crystals. Here, then, 
we find a relation between the quantity, or current, and the 
area over which it is distributed — a relation which is rarely 
pointed out with the definiteness required, for this is the 
fundamental condition of good working. Of course this is 
practically known, or there could be no success in depositing, 
but the principle can onjy be understood by adistinct concep- 
tion of measurement and of the molecular relations of 
electricity. 

This relation we may examine under the name of density 
of current, for which also we require a unit ; this is conveni- 
ently furnished by the chemic unit of current and square 
inch of surface. We must therefore ascertain, by experi- 
ment, for any given solution, the range of density of cur- 
rent which gives good work. Such an experiment is made 
by using a cathode of a fixed area, so that by varying the 
battery power we can examine the different quality of de- 
posit produced. Having thus ascertained the rate of deposit 
adapted to the solution, the density of current can be con- 
trolled by similar means in actual working, so as to secure 
the conditions of good working and the rate and quality of 

deposit we desire. 

- . — ^ i»> # . . 

CHEERFUL FOR ADVERTISERS. 

The Special Edition of the Scientific American is being 
printed and mailed as fast as it can be gotten off. Orders for 
advertising in that edition have been so large that we have 
been induced to make it twenty-four pages instead of six- 
teen. 

We hope soon to be compelled by advertisers to make every 
regular issue of our journal of the same size. 

Those who liiivn advertisements in the Speoial will be 
gratified to know that we shall print of our first edition — 
now on the press— One Hundred and Forty-five Thou- 
sand copies, and it is expected that the demand will be so 
great that a second edition of from 25,000 to 50,000 will be 
required. . . 

News Agents will be supplied with the Special Edition 
by the American News Company at the same price as the 
n^rnhn issue; and, in ordering, they should be careful to 
state Special Edition. 
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CLOVER SKED MACHINE PATENT.— JOHN O. BIKDSELL V8. A. MCDONALD et Ctl. 
JOHN C. BIRDSELL VS . THE ASHLAND MACHINE COMPANY et Cll. 



SWAYNE, J. : 



[April term, 1874.1 



These are suits in equity founded upon certain patents issued to the com- 
plainant, touching machinery for getting out clover seed. Except in one 
particular, hereinafter mentioned, the bills in both cases contain the same 
allegations. 

The parties agree as to the state of the art down to the period of the alleged 
inventions of the complainant. 

Before that time clover heads were detached from the stems, preparatory 
to hulling, by the tramping of horses, by thrashing with flails, by cutting with 
cradles (the two first fingers being covered with canvas and the hfiads cut 
off near the place of their attachment to the stems), byremovlngthe headsin 
the field by an instrument Known as a stripper, and, after mowing, by ordin- 
ary thrashingjmachines. The heads were also sometimes detached byamachine 
designed especially for that [jn]'pr>MEi. Hulling out the seed was a distinct pro- 
cess. This was usually done bv a machine used for that purpose alone. 
Machines for thrashing and those for hulling were frequently worked at the 
same time side by side. * 

The complainant's billagalnst McDonald and others Is founded upon two 
patents, reissue No. 1,299, and the original patent, No. 35,209. The bill 
charges the defendants m that case with infringing all the claims, three in 
number , of the reissue, and the third claim of the original patent. * 

A patentee cannot be charged with having abandoned his invention because 
his solicitors, without his knowledge, neglected to file his application in the 
Patent Office, for more than two years after it had been sworn to, and waB In 
all respects complete. 

An Invention will not be held forfeited because it was used for experimental 
nurposes, In good faith, more than two years before applying for a patent. 
The objection is not one tp be regarde d with favor; but, If clearly established, 
it is fatal. 

It is presumed, from the decision of the Commissioner of Patents, in grant- 
ing a reissue, that it embraces the same invention as the original patent; and 
the contrary can be shown only by a comparison of the papers in the two 
cases. 

A reissued patent can only be impeached for fraud by a bill in equitybrought 
for the purpose by the Government. 

A combination is legitimate when all the elements cooperate in produc- 
ing a result, and are necessary to it, though their several functions are not 
performed simultaneously; if performed in immediate succession, it is suffi- 
cient. 

If an alleged invention proves superior to what has been known before, it 
is evidence in favor of Its novelty. 

A clover machine with two hulling cylinders does not affect the validity of 
.a aubgequenr patent lor a machine for one cylinder for thrashing and another 
for hulling. 

Machines which have been abandoned after being experimented upon do not 
prejudice a subsequent patent for a successful machine, however closely they 
resemble each other. 

IS, S. Fisher, for complainant." 

Geome. Willey and Storye Six, tot defendants.] 
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Improved Sash Balance. 

Newton J. Skaggs, Talladega, Ala.— By suitable construction a cord 
is pressed and clamped against the side bar of the sash by the down- 
ward movement of Hie block into the cavity of a plate. The block 
is raised to release the cord by means of a knob, the stem of which 
passes in through, a vertical slot in the angle of the plate, and is 
screwed into the block. 

Improved Running Gear for Wagons. 

William H. Simmans, Memphis, Tenn.— This invention consists in 
connecting the reach to the front running gear by means of a tube 
through whjen the Mag bolt passes. The tube is secured to the axle 
independently, andihus relieves theking bolt of strain. 



Improved Holding Jack for Wagon Bodies. 

■ William R. Crane, Stony Creek, Mich.— This invention consists of ■ 
a couple of rests for the support of a wagon body, mounted on a 
horizontal support, one being Jointed and the other attached to it. 
Said support is mounted on the top of a standard, in which it is capa- : 
ble of turning on its axis. The standard turns on its axis, so that 
the box may fie turned and shifted about, and presented and held in 
various positions for tfie convenience of the workmen in dressing, 
finishing, and painting it. 

Improved Adjustable Dead Pulley. 

Augustus Newell and Asa B. Cook, of Erie, Pa.; said Newell; 
assignor to said Cook.— The loose pulley is entirely supported by tha 
box, there being a space left around the shaft. The two arms of the i 
double hanger are held against the sides of the box by means of a ' 
b»lt, which passes through the lower extremity of the said arms. : 
The double cam of the shif tingle ver, as ifmoves the loose pulley in 
and out, presses the rim of said pulley against the rim of the fast , 
pulley, thereby causing sufficient friction between the pulleys to im- 
part motion to the loose pulley, said motion being requisite to facili- 
tate the shifting of the belt. A completion of the movement of the ' 
lever withdraws the pulley from contact with the other pulley, and 
leaves it at rest. The opposite movement of the lever applies the 
: friction as before, shifts the belt to the loose pulley, and allows it j 
and the belt to come to a rest. I 

Improved Rotary Evaporator. 

Adrien Queru, Marlborough, N. Y— The tubular arms of a revolv- 
ing carrier support heating pipes, which are arranged parallel with . 
the shaft, so that the water will flow back to the hollow hub. They 
are arranged also in clusters, by connecting them at each end to a | 
hollow ring. Partitions in the hubs and hollow axle prevent the j 
water of condensation from running back into the lower portions of 
the hubs ; they also separate the -itcum on entering the pipes. The I 
water will in this arrangement escape directly from the heating pipes j 
by gravity, and thus offer no obstruction to the entrance of the ! 
steam ; but it will not escapeuntil the pipesriseabovethe horizontal ; 
plane of the axis, so that the partitions will keep it from falling to j 
the bottom of the hubs, and will cause it to flow out at the escape j 
side through the hollow shaft. By the separation of the hub into j 
which the steam enters, the steam is divided and applied equally to ; 
all parts of the evaporator. The steam enters at one side, and the | 
water escapes at the other. This apparatus is applicable to use in ; 
vacuum pans, both as a heater and agitator. 

■ Improved Truss Bridge. 

John L. Miner, Brenham, Tex.— The object of this invention is to 
provide a strong and cheap bridge of improved form. The stringers 
which are bolted to thepier caps are formed by bolting two parallel 
beams to each other. They are connected by two sets of zigzag 

■ braces, placed the one set at the upper part, and the other set at the 
: lower part, of said stringers, the braces of the two sets crossing each 

other at their centers. The two stringers are secured to each other 
j by tie rods having a washer and head at one end and a washer and 
: nut at the other end, the said tie rods passing through the space be- 
' tween the two sets of braces. The side walls of the bridge are formed 
of wall plates, braces, and tie rods. The cap plate is made in three 
parts, the central part being parallel with the stringers, and at a dis- 
I tance above them of fifteen feet or more. The end parts of the cap 
i plates areinclined, and extend to the endsof and areboltedto the said 
stringers. The tie rods are vertical, pass through the stringers and 
: through the cap plates, near the upper ends of the braoes, and have 
I washers and heads upon their lower ends, and washers and nuts upon 
their upper ends. The girders are attached to the stringers, and, in 
connection with the joists, support the planks that form the road bed. 
Improved lUmwlBOUag Rooi' Plate. 
William L. Smith, Jr., P. O. Box 8J, - Brooklyn, N. Y.— This illumin- 
ating tile is made of malleable metal, so as to makeit lighter and less 
! liable to break than when made of cast iron. Holes are formed in a 
metal sheet with collars in'it of a size to suit the glass. Another 
. sheet is added, in which holes are made of a size to prevent-the glass 
! from falling through, thus forming seats'for the glass to rest upon. 
The holes in the two sheets are punched, so as to correspond with 
! each other in position, and the two sheets are fastened together. 
Improved Hoe. 
William Moore Faunt Le Boy, Fredericksburg, Va,— This invention 

■ consists in making the handle adjustable with regard to the blade to 
, suit the various purposes for which hoes of various kinds, as well as 
! shovels, are used. 

Improved 'Wagon Jack. 

, Frank Judson, Des Arc, Ark.— For operating the jack, a lever is 
! raised as far as it will allow, and a catch is placed as far out on the 

rack of the lever as possible. The lever is then pressed downward to 
: raise the center post. A pin is placed through the lowest visible hole 

above the upper part of the standard for sustaining the weight there- 
; on, and the operation of raising the center post is then repeated until 
| the wagon or other object to be hoisted is at the required hight. 

Cutting Block Holder for Leather 'Workers. 

Elias P. Newton and Hiram A. Titus, Gloversville, ijt. Y-— This cut- 
ting block holder has adjustable ends provided with pendent exten- 
sions and connected by screw rods at top and bottom to provide for 
longitudinal adjustment. 

Improved Weighing Scales. 

Henry M. Weaver, Mansfield, O.— These weighing scales may be so 
adjusted that the net weight of anyartiple placed on the platform 
may be directly read off at the dial plate. By the position of the 
weight,a portion of the same is thrown above a horizontal line drawn 
to connect the pivoted points or edges of swinging bars, So that, by 
rising above the line, it proportionally loses its power as a counter 
weight, and causes a pointer to describe equal distances, on a dial 
plate, when equally increased weights are placed upon the plafr- 
form. 

„ Improved Grate. 

Jonathan Moore, Jr., Brooklyn, N. Y., assignor to himself and Lo- 
renzo D. Longhi, same place.— The bottom portion of the grate is 
made in two parts, one being a door to which the other part is a 
frame. A button on the under side of the frame nwings under the 
door and holds it up. The grate can be opened for cleaning it out 
without the aid of a lever, the'button being readily turned by the fire 
hook, shovel, or any instrument. The hinges are protected from the 
ashes and cinders. ■ ■ * 

Improved Horse Detacher. 

Anatole Ehret, Telegraph City, Cal.— The traceshaveloopsby which 
they are hitched to hinged bolts at the ends of the singletrees. A 
spring catch is thrown by a spring in front of the hinged bolt, to hold 
the bolt in position for confining the trace. The spring catches are 
connected with sway bars by chains. When a lever is pushed out- 
ward, the effect is to draw back the spring catches, which detaches 
the traces from the singletrees. 

Improved Soldering machine. 
. William D. Brooks, Baltimore, Md.— This invention relates to that 
class of soldering machines which inject a flame upon can joints, so 
as to melt the solder and allow it to be uniformly disseminated along 
the seam, whether it be in soldering the cap, top, or side seam. The 
invention consists in providing, on a burner end or gas outlet of the 
compound blowpipe, a continuous slot or opening, so that all parts 
of the seam may simultaneously receive the same quantum of heat 
and its due proportion of solder, a tmrfect and reliable joint being 
■tiuB always formed.- 



Improved Gate Hinge. 

Stephen G. Peabody, Champaign, Til., assign or to himself and Lymar 

D. Chaddon, same place.— This is a hinge for gates, heavy doors, etc., 
so constructed as to prevent water from entering about the pintle, 
and also self-closing, Concentric cups are formed upon the adjacent 
ends of the parts of the hinge. In one cup Is placed a coiled spring, 
which causes the hinge to close itself when released. 

Improved Apparatus for making Extracts. 

Julius Eobert, Gross Selowitz, Austria, assignor to Otto Kratz and 

E. Sieg, New Orleans, La.— This is an improved arrangement of ex- 
tractors in a single battery, together with conducting and connecting- 
pipes and heaters, for making extracts of juice from plants, by the 
process of diffusion, as described in the patent granted to the same 
inventor, October 30, 1866. The plants are first cut into thin slices 
and placed.in extractors, together-with water, and allowed tostand 
for a short time, when the juice is replaced by other juices of less 
strength than the remaining juice in the cells of the plants, and so on, 
until all the juice is extracted. The thick juice is drawn off to the 
factory, for the subsequent treatment •, while the thin juices are 
passed through the heaters for being warmed, to be used for other 
diffusions, until made thick enough to be conducted away. By suita- 
ble arrangement of pipes and connections, the operation is carried on 
continuously and In succession in all the different stageswithoutin- 
terf erence of one with another. 

Improved Guide 'Wheel for Car Trucks. 

Nathan M. Hale, Cleburne, Texas.— This invention consists in sup - 
porting horizontal wheelsthatrunundertheflanges of a central T 
rail on springs, the elasticity of which allows the wheels to rise and 
pass any obstacle without stopping the car or injuring the track. 
This allows the wheels to be fastened to the cow catcher, and renders 
unnecessary the elevation of the main rails to an equality with the 
central one. 

Improved Double Cultivator. 

James M. Holladay, Twyman's Store, Va.— This invention relulrs 
to certain improvements in double cultivators. It consists in the pe- 
culiar construction of devices for adjusting the tongue or pole from 
the rear for the purpose of adapting the implement to hillside cu - 
tivation, and also in the peculiar construction and arrangement of 
the parts of a traction frame, so jointed and attached to the carriage 
as to admit of the cultivator proper being lifted from the ground and 
suspended about the axle for the purpose of transportation. It con- 
sists, further, in the manner of pivoting the traction frames so as to 
adjust the cultivator laterally to the irregularities of the row, and io 
deep or shallow cultivation. 

Improved Paint Brush. 

Etienne X. Thiercelin, Shark River, N. J.— This invention consists 
of a tapering handle with metallic socket, connected by guide strips 
or prongs of the same with the top and side part of the outer bristle 
binding socket, after the handle has been carried centrally through 
the bristles to strengthen it and make it more durable. 

machine lor Smoothing and Cornering Panels. 

Jacob P. Beck and John H. Weaver, Lock Haven, Pa., assignors of 
one third their right to A. N. Eaub, same place.— This is an improved 
machine for smoothing and cornering panels, so that the sandpaper- 
ing of the raised part at one side thereof may be obtained, at the 
same time with the broad level portion at the other side, by mechan- 
ical means in place of by hand work. There are vertically rotating 
heads, with detachably inserted pads, covered with sand paper for 
smoothing both sides of the panel,and adjustable detachable bits for 
cornering the same. The revolving heads work on separate man- 
drols, oa» beiBff laterally ad/uMable to the thickness of the Battel, 
and the other being capable of vortical adjustment on an arc-shaped 
guide support. 

Improved machine for Driving Brush Handles. 

-John Ames, Jr., Lansingburgh, N. Y.— Inthiamachinedevices are 
provided for driving all the brush handles of the same lot to exactly 
the same point. The ferrule of the brush Is held and supported 
while the handle is being driven. By means of weighted cords a tube 
is forced up through the brush head. Within the tube is placed a 
rod, the upper end of which is pointed so as to open a way for the 
said tube through the brush head. The rod Is supported in the tube 
by a coiled spring. The tube and rod moves upward Ijirough the 
brush head, and strikes against a stop. This leaves the upper end of 
the cavity of the tube empty to receive the point of the brush 
handle, the other end of which rests against the lower end of 
the driver. The driver is then forced downward by operating a 
hand wheel, which forces the brush handle through the brush 
head. As the point of the brush handle passes down through 
the brush head and through the table, it is received in the con- 
caved upper end of a short tube, through which the other tube 
passes, and all the parts are carried down together by the con- 
tinued descent of the handle. By suitable arrangement, when the 
brush has been removed and another brush head arranged in the 
thimble, a slight pressure with the operator's foot upon the end of 
a bent lever will release the tube, and allow it and the pointed rod 
to be forced up through the brush head by the weights. 

Improved Knob Spindle Fastener. 

Eugene F. Lincoln, Boston, Mass., assignor to himself and John C. 
Hancock, same place.— This invention consists of a little slide bolt 
inside of the rose plate, to lock the knob spindle by sliding into a 
notch in the edge of a disk on the spindle. The said slide has a pawl 
with a handle pivoted to it, so as to drop into the slot of the escut- 
cheon plate, through which it projeots, to lock the bolt when shoved 
forward. There is also a spring for throwing it back when th'e pawl 
is pulled out of the slot to release the slide bolt. The object is to 
provide a simple inside lock for fastening the door of water and 
otherclosets, sleeping rooms, etc., temporarily, without having to 
change the key from one sideofthe door to the other. 



Improved Seedlings Puller. 

John S. Swaney, Marengo, Iowa.— As the machine is drawn for- 
I ward, the jaws are opened to allow the plants to pass between them, 
I and to grasp the said plants and draw their roots from the ground. 
As the jaws are again opened by the opener, the plants- will drop into 
a concavity formed in the frame, whence they are taken by an at- 
tendant and bound. As the plants pass up at the rear side of a 
! wheel, they are struck by a horizontal rod which has a rapid up and 
i down movement. By this devioe all the soil is knocked off the roots 
j of the plants before they are dropped into the receiver. 

; Improved machine for Rubbing Oil Cloths. 

\ Charles Rommel and William H. Crane, Elizabeth, Ni J., assignors 
to themselves and Wisner H. Townsend.— This invention consists of 
a reciprocating rubber, to which simultaneous revolving motion is 
imparted by its connection with a shaft with cranks arranged in op- 
posite direction. The rubber frame supports the pumibestone 

| blocks on a Sliding interior frame, which is hung, to ft-'f oiler with 

' handle, to-be readily raised with the puinioestones, for admitting 

| the cloth below the same. 

Improved Car Axle Box Support. 

I Charles BUlmeyer, York, Pa.— This invention relates to that class 

| of trucks which are intended for narrow gage roads, and which are 

let down, as respects the axle boxes and the load, so as to prevent the 

center, of gravity, on a Bit, from passing 'outside the rails and thus 

overtanitBff £he -oft»&. 
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The Charge for Insertion under this head is $1 a Line. 

Agricultural Implements, Farm Machinery, Seeds, 
Fertilizers. B. H. Allen & Co., 189 & 191 Water St.,N.Y. 

Wanted to Manufacture, on Royalty, a useful 
Patent, of Iron. Address Benjamin Tabers, South Cam- 
den, N. J. 

Manufacturers of smallSteam Pumps with Boiler, 
Kend circular and price to A. L. Henderer, Wilmington* 
- Del. ■ ■ 

For Power Hammers or Bolt Headers, the best, 
B. C. Forsaith & Co., Manchester, N. H. 

Foot Lathes. Wm. E. Lewis, Cleveland, Ohio. 

Address W. H. Rishel, Danville, Pa., Agent for 
the Sale of Patents. 

Foot Lathe, new, Baldwin's make. Will be sold 
cheap. Address D. H. Stephens, Rlverton, Conn. 

Wanted the address of makers of the shingle ma- 
chine which cuts with a thin knife, weighted to prevent 
bending. F. L. Johns, Calcutta, Clay Co., Ind. 

Second hand Horizontal Engine, 28 in. x 60, for 
Sale. Apply to Watts, Campbell & Co, , Newark, N. J. 

Every metal worker should have a Universal 
Hand Planer. For Catalogue, J. E . Suitteiiin, Manufac- 
turer, 60 Duane Street, New York. 

John W. Hill,'Mechanical Engineer, Dayton, Ohio. 
Drawings, opinions, and advice. 

Price only three dollars— The Tom Thumb Elec- 
tric Telegraph. A compact working Telegraph Apparatus, 
for sending messages, making magnets, the electric light, 
giving alarms, and various other purposes. Can be put In 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F. C. Beach & Co. , 263 Broadway, New York. 

Cast Iron Sinks, Wash Stands, Drain Pipe, and 
Sewertraps. Send forPrice List. Bailey, Farrell & Co., 
Pittsburgh, Pa. 

Pratt's Liquid Paint Dryer and Whtte Japan sur- 
passes the English Patent Dryers and Brown Japan in 
color, quality, and price. Send for descriptive circular to 
A. W. Pratt& Co., 53 Fulton Street, New York. 

Rue's " Little Giant" Injectors, Cheapest and 
Best Boiler Feeder in the market. "W.L.Chase & Co., 
93, 95, 97 Liberty Street, New York. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, &c. 

Many New England Manufactories have Gas 
Works, willed light them at one fourth the cost of coal 
gas. For particulars, address Providence Steam and Gas 
Pipe Co., Providence, K. I. 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low. Di Frisbie & Co., New Haven, ct. 

For Solid Emery Wheels and Maohinery, send to 
the Union Stone Co., Boston, Mass., for circular. 

Scale in Steam Boilers.— I will remove and pre- 
sent Scale in any Steam Boiler, and make no charge until 
the worK Is found satisfactory. George W. Lord, Phila- 
delphia, Pa, 

For the best. Cotton Cans and Galvanized Fire 
Palls, address James Hill, Providence, R. I. 

For small size Ssrew Cutting Engine Lathes and 
Drill Lathes, address Star Tool Co,, Providence, B. I. 

Meohanical Expert in Patent Cases. T. !>■ -Stetson, 

33Murray'St.,New York, ■ ■>■■ ■■■■ 

For the best Portable Engine inthe w6rid, address 
ilaxter Steam Engine Co., 18 Park Place, New York. 

Mining, Wrecking, Pumping, Drainage, or Irriga- 
ting Machinery, for sale or rent. See advertisement. An- 
drews' Patent, Inside page. 

All Fruit-can Tools, Ferracute, Brldgeton, N. J. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes and Machinery for Polishing and Buffing 
Metals^ E. Lyon, 470 Grand Street, New York. 

Iron Frame Band Saws, cheapest and best, $150. 
Addrtiss S. C. Forsaith & Co., Manchester, N. H. 

Brown's Conljard Quarry and Contractor's Appa- 
ratus for hoisting and conveying materials by iron cable. 
W. D. Andrews & Bro., 414 Water St., New York. 

Deane's Patent Steam Pump— for all purposes— 
Btrlctly first class and reliable. Send for circular. W. L. 
Chase & Co ., 95 & 97 Liberty St ,, New York. 

Temples and Oilcans. Draper, Hopedale, Mass. 

For Surface Planers, small stee, and for Box 
Corner Grooving Machines, send to A. Davis, Lowell, 
Mass. 

The "SdentUiQ American" Office, New York, is 
fitted with the Miniature Electric Telegraph. By touching 
little buttons on the desks of the managers, signals are sent 
to persons in the various departments of the establish- 
ment. Cheap and effective. Splendid for shops, offices, 
flwellings. Works for any distance. Price $6, with good 
Battery. F. C. Beach & Co., 263 Broadway, New York, 
Makers. Send for free illustrated Catalogue . 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Eames Patent Molding Machines, for Metal Cast- 
ngs. Saves fully one third in cost of labor of molding, 
.and secures better work than the ordinary method. For 
Circulars, address P. & F . Corbln, New Britain, Conn . 

The Improved Hoadley Cut-off Engine — The 
■Cheapest, Best, and Most Economical steam-power in the 
United States. Send for circular. W. L. Chase & Co., 
95 and 97 Liberty St., New York. 

Peck's Patent Drop Press. For circulars, address 
Milo, Peck & Co., New Haven, Conn. 

Small Tools and Gear Wheels for Models. List 
free. Goodnow & Wightman, 23 Cornhill, Boston, Mass. 

Steam and Water Gauge and Gauge Cocks Com- 
bined, requiring only two holes in the Boiler, used by all 
boiler makers who have seen it, $15. T. Holland & Co. 
62 & 64 Gold St., New York. Send forcatalogue. 

Millstone Dressing Diamond Machines -Simple, 
effective, economical and durable, giving universal satts- 
action. J. Dickinson, 64 Nassau St., New York. 

Hoadley Portable Engines, 2d hand, perfect order, 
complete, 30 h. p. ,$1,400: 18 h. p., Jl-.floo. Address S. c. 
Forsaith & Co., Manchester, N. II. 

Portable Engines, new and rebuilt 2d hand, a 
specialty. Engines, Boilers.Pumps, and Machinist's Tools. 
I. H. Shearman, 45 Cortlandt St., New York. 

Best Philadelphia Oak Belting & Monitor stitched. 
C. W. Amy, Manufacturer, 301 & 303 Cherry St. , Philadel- 
phia, Pa. Send for new circular. 

For First Class Steam Boilers, address Lambert- 
ville Iron Works, Lambertville, N. J. 

Engines and Boilers a Specialty— 1st class; new 
patterns: late patents; reduced prices. Plain and Cut -off 
Hor'l and Tert'l Engines; Hoisting Engines; the celebra- 
ted Ames' Portable Engines ; Boilers of all kinds ; Climax 
Turbine; and the best Saw Mill in the market. Large 
stock always on hand. Hamoson, Whltebtll & Co,., 88 
Cortlandt St. , New York, works at Newburgn, N. Y. 



Buy Boult'sPaneUng, Moulding, and Dovetailing afterthd ralxfurt got c01€ and hard,that I could not [ pyrites (sulphide of copper). This solution is-com- 
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Machine . Send for circular and\ sample of work 
Mach'y Co., Battle Creek, Mich.; Box 227. 

Spinning Rings of a Superior Quality— Whitins- 
ville Spinning Ring Co., Whltinsvllle, Mass." Send for 
sample and price list. 




get it out of the mold; it adhered to the wood 
Please to tell me how to construct a mold so that 
the substance will readi y come out when cold and 
Hot adhere to the mold. A. Try coating the mold 
with paraffin. 

(11) M. H. P. says : We use in our kerosene 
lamps a powder which prevents breaking of chim- 
neys. It is said to destroy the naphtha. Can you 
inform me of any ingredients that will answer the 
above purpose? A. You do not state the mode of 
applying the powder in question. If you will send 
us a sample of the powder and a description of the 
mode of application, we will endeavor to answer 
your question. 

Is there a cement for mending cracks in iron 
pots ? A. Try glycerin and litharge. 

(12) E. C. H. asks : What ingredient in soap 
is it that, when coming in contact with the eyes or 
an abrasion of the skin, causes it to smart ? A. The 
alkali it contains. 2. Can there be manufactured 
an effective article of soap tha twill not cause such 
pain? A. No. 

Which would be the most serviceable application 
for ordinary New Jersey yellow pine weather 
boarding, lime, whitewash, or coal tar, a nd which 
would be the coolest in hot weather? A. The 
whitewash. 

(13) S. H. T. asks: What is the mode of 
etching engravings, etc., on glass? A. See our 
answer to P. M., No. 4, p. 298, vol. 31. The 
printing ink protects the glass with which it is in 
contact from the corroding action of the acid. Mr. 
Napier, the patentee, prefers to have the glass 
ground enameled or veneered beforehand, when 
the objects stand out in relief. If the veneer or 
enamel is colored, of course the picture remains 
colored, while the body of the glass is white. This 
also answers J. G. G. 

(14) J. H. asks: How much more power, if 
irrlgat.on. I have to carry the water MM feet In an j wm bfJ ired t0 turn a wheel one £oot ln 

open tank or trough, the amount of water to be I aiametel .fourtimes around than to turn a wheel 4 
pumped being 1,000 gallons per minute. I can af- f eet m diameter once rollnd in the same ttme , x 
ford to give it a fall of 3 Inches in the whole. What Multiplythe resistance bv the distance through 
should be the dimensions of the trunk ? A. Give , which it ls overcome in eaeh case) w hich wIU give 
the trunk from VA to 2 times the cross section of ; measures of the power exerted in turning the 
the discharge pipe of the pump. 2. Would pine | tw0 wnee i s 
lumber 1 inch thick be heavy enough? A Yes. ! 

(i) D J T asks • ■ 1 What nercenta-e of ' (l3 > J ' C ' D ' says : * Wish t0 mn m 7 S , ewing 
(4) u. J. 1. asKS. i. What .percentage oi mach ine by water power, and propose the follow- 

ing plan : .A water wheel 15 inches in diameter, in- 
closed in a watertight case, to be adjusted under 



H. K. will find a recipe for cement for 
grindstones on p. 251, vol. 81.— J. H. B. will And a 
recipe for hard cement on p. 9, vol. 379, and a de- 
scription of porcelain on p. 3, vol. 30.— F. W. D. 
will find an explanation of the shirt polish mystery 
on p. 203, vol. 31.— F. H. M. will find a recipe for a ! 
silver plating solution on p. 299, vol. 31.— J. F. will ' 
find that a process of tempering mill picks is de- 
tailed on p. 202, vol. 31.— G. R. L. C. will find direc- 
tions for mounting chromos on p. 91, vol. 31.— C. H. 
F. will find directions for preserving iron from rust 
on p. 299, vol. 31 ; for painting brick walls on p. 
346, vol. 31.— W. H. M. can clean chamois skins by 
the process detailed on p. 91, vol. 31.— W. H. K. will , 
find a description of the cultivation of the castor ; 
bean on p. 335, vol. 31. : 

(1) J. S. S. says: 1 contond that if two ] 
oasks are put on an equal level, and a one inch pipe i 
is fastened airtight in the head of one end, and a 12 . 
inch pipe similarly in the other, each pipe being 
50 feet high and filled with water, the pressure will 
be as much in one disk as the other. Is this so? 
A. The pressure on equal and similar areas in the 
two casks will be the same. 

(2) J. Casks : Can you tell what to put on al 
bumenized paper to remove the gloss, so that water 
colors can remain on the surface? A. Try gentle 
steaming. 

(3). G. V. says.: I intend to pump water for 



D. J. T 

boiler pressure is the mean effective pressure on 
piston in an ordinary slide valve engine with tlirot- i 
tie valve wide open ? A From 75 to 80 per ! 
cent. 2. I have been running for eighteen I 
months an engine with 10x16 inches cylinder, and I ■ 
notice that some of the bolts that hold the face j 
plate to steam chest, also to cylinder head and pis- ' 
ton head cap, are being cut away as if by acid ; ! 
some of them are reduced to about one half their ; 
original size. The part affected Is that which passes ' 
through the steam chest plate, the piston head cap, i 
And the cylinder head. It is not rust, for the parts 
have been kept perfectly w«Uliitifri«i*«d..' Carcyw* 
tell me tho cause and a remedy? A. Probably 
caused by water carried over with the steam, in 
which case the use of dry steam will be a prevent- 
ive. 

How can I make a first plass Babbitt metal ? A. 
You will have to experiment to get the metal 
right. See p. 364, vol. 29. 

(5) E. P. asks : What process is used in 
casting steel or iron into ingots, so as to prevent 
blow holes on the outer surface ? The process I 
haye.used is casting through a sprue into bottom 
of mold, causing metal to flow upward. This pro- 
cess is not satisfactory, and I wish to know how it 
can be remedied. A. Make your mold with a long- 
neck; into which the air may rise and leave the 
blowholes in the top part of the casting, which is 
to be cut off. 

(6) J. A. T. asks: I desire to construct a 
reflector telescope. 1. Can ground specula be pro- 
cured in this country, fy& or SH Inches in diameter? 
A. Yes. 2. What would tie the probable cost/of sC 
Hi or 6^ inch speculum ? A. For silvered glass" 
mirrors, parabolized, $40 for each square decimeter 
(4 inches) of surface. The focus is six times the' 
diameter, and the highest power equals twice the 
aperture expressed in millimeters (fifty per inch).' 
3. Could you give me n full explanation of the 
construction of small sized reflectors? A. The 
English have devoted much talent' andTnoiiey to 
the construction of reflectors without adequate 
results. The d agonal plane of the Newtonian ob- 
structs the best part of the mirror, and its aup- 
ports add diffraction wing's to the image of a star. 

Hll the silvered mirror costs but one fifth, and its 
power is nearly five sixths,of that of the achromatic 
of like aperture. 

(7) G. asks: Does a fence over.a hill contain 



thetable of the machine, with a tank, resting 20 
feet above the floor and 30 feet on a horizontal 
line. The tank to hold about 200 gallons, with a 
pipe leading to the wheel m inches in diameter. 
The jet from this pipe to be H inch in diameter, 
and strike the water wheel at about 45° below 
the line of the shaft; a discharge pipe to be adjust- 
ed at the bottom of the wheel case. Will this run 
the machine for ordinary domestic sewing? A 
TJjisplan will doubtless answer well. 

(16) W. H. G. asks : If a loaded ship.afloat, 
were" elevated one half the number of feet which 
it draws, would it capsize ? A. Generally it would ; 
but the .load might be so disposed that the ship 
would remain upright. 

(17) A. M. asks: By what process are rais- 
ins manufactured ? Can the grapes grown in this 
part of the world be used for this purpose ? B. The 
grapes are dried, either in the sun or in ovens. We 
do not think it likely that raisins made from the 
grapes of this country would compare very favora- 
bly with those that are imported. We cannot refer 
you to any work especially devoted to this subject. 

(18) J. N. & S. say : We want to drive a 
shaft at a right angle to our line shaft, and wish to 
know if we can do it with friction pulleys. The 
speed of line shaft is 300 per minute. 'Of what ma- 
terial and how should the pulleys be constructed ? 
A. You oan do it with friction pulleys, made of 
cast iron, if you have sufficient surface. 

(19) M. F. D. asks : 1. How shall I make a 
dry rose madder suitable for painting on wax for 
flowers ? A. Inclose 2 ozs. troy of the finest Dutch 
madder in a bag of fine and strong calico, large 
enough to hold three or four times as much. Put 
it into a marble or porcelain mortar, and pour on to 
ItaplnttifTnleai'Soft cold water. Press the bag in- 
every alBQcttanauid .pound, and rub It about' irftjj- 
the pestle, as much as can be donu without tearing 
it, and when the water is loaded wit&cplor. pour It 
off. Repeat the process until the water comes off 
kut slightly tinged, for which about 5 pints will be 
sufficient. Heat all the liquor in an earthen vessel 
till it is near- boiling, and then pour it into a large 
basin, into which place 1 oz. of pulverized alum ; 
stir the mixture for a short time, and while stirring 
pour in gently about 1H ozs. of a saturated solution 

exactly as many pickets as a fence on level ground, I of subcarbonate of potash ; let it stand till cold, to 
between the same points, the pickets being the ] settle ; pour off the clear yellow liquor, add to the 



same distance apart? A. Yes. 

(8) M. asks : What do opticians mean by 
immersion lenses 1 A. An immersion lens is a mi- 
croscopic objective which has its front and back 
combinations so adjusted that a film of water, 
joining the front surface and the thin glass cover 

I of the object, completes the correction for sphorl- 
j cal aberration, which correction depends in a dry 
. objective upon the thickness of the front lens. Ob- ; 
: Jectives of 1-10 inch and shorter focus are made to ' 
work either dry or with immersion by a screw col- 
lar adjustment. ' . ' 

(9) Z. T. K, asks : W hat Is the horse power 
of an undershot or current water wheel 30 feet in 
diameter, of 15 feet face and 3 feet deep, running 
in a current which moves 3 miles an hour? A. 
Multiply 0-384 times the square of the velocity of 
the water in feet per second, and divide by 35,430. 
As to your other query, see article on friction of 
water in pipes, p. 48, vol. 29. 

(10) T. C. W says 



precipitate a quart of boiling water, stirring it well; 
and when cold separate by filtration the lake, which 
should weigh Vi an oz. Fresh madder root is supe- 
rior to the dry. 2. How shall I make cadmium yel- 
low for the same purpose? A. Cadmium yellow 
(sulphide of cadmium) is a compound of sulphur 
and cadmium. It is obtained by precipitation from 
a salt of cadmium by a current of sulphuretted hy- 
drogen gas, or by an alkaline carbonate. 

(20) J. N. P. says : The copper mines in the 
mountains of East Tennessee are second to very 
few in the country i I recently observed a precipita- 
ting process which interested me very much. Two 
shafts have been sunk to a depth of fifty or sixty 
feet, and a stream of so-called " copper water " has 
been" struck. Pumps are inserted, and this water is 
pumped Into a very long trough, running nearly 
level. Into this trough is put a lot of old scrap iron. 
Every twenty or thirty feet along- the trough are 
'_ pits, about two feet deep, into which the precipi- 
j tated copper is swept. It is then shoveled out and 
I melted 1 lb. resin and i is ready for the refinery. 1. Of what does this 
1 lb. pitch together, in an iron vessel; then, while j water consist? What is the proper name of it? A. 
hot, I poured the contents of the vessel into a.j A solution of sulphate of copper in water, and 
wooden mold, in the shape of abriok. But I found, probably proceeds from the oxidation of copper 



monly called blue vitriol. 2. If the residue is the 
copper precipitated from the water, what becomes 
of the iron ? A, The iron takes the place of the 
copper in solution. 3. What is the proper name of 
trie water after the copper is taken out? A. The 
solution of sulphate of iron is called green vitriol. 

In certain parts of the country adjacent to the 
mines, there prevails among the cattle a disease 
which the natives call milk sickness; they say the 
cattle never have it unless they have been feeding 
in dark caves or places in the mountains where the 
sun seldom shines. To what is it attributable? A. 
Probably to some poisonous substance contained in 
the water, which could be determined by an analy- 
sis. 

(21) \Y. S. B. asks : 1. Has science ever given 
a decided answer as to the cause of the G ulf Stream? 
A. It is due to the flow of the heated waters of 
the torrid zone towards the poles, the direction of 
the flow being influenced by.the earth's rotation 
and the forms of the continents. 2. How swiftly 
does it flow, and how wide is its current ? A The 
maximum velocity of the Gulf Stream is five miles 
an hour, and the average less than one and a half. 

(22) J. W. asks: 1. Does lead contain sul- 
phurlc vapors and oxygen vapors ? A. No. 2. When 
lead melts, does it expand and force the vapors off ? 
A. No. 3. When the lead is cooling, does it re- 
absorb these vapors from the air ? A. No. 

1. Is there such a thing as malleable glass? A. 
No. 2. Fluorhydric acid corrodes glass. Is the 
glass converted into a vapor or into silicic acid? A. 
It attacks the silicic acid in the glass, combining 
with it to form hydrofluo-silicic acid. 3. Can the 
glass be obtained by evaporating the fluorhydric 
acid? A. No. 

Do potassium and magnesium combine togethei 
A. No. 

If four grains of arsenicand two grains of potas 
sium were combined together, would the combina- 
tion be green? A. No. 

(23) P. E. V., of Paris, France, asks: l.Wiil 
you please give more precise details for preparing 
the waterproof paper described on p. 146, vol. 31? I 
have tried the process, but failed. A. A concen- 
trated solution of borax in warm water should be 
made, to which is added the shellac in a fine po-.v- 
der. The paper, after saturation in the solution, 
may be pressed between rubber rollersand dried. 
2. What is aqueous solution of shellac in borax ? 
A. Shellac is the purified resin which exudes from 
the branches of several trees in tropical climates, 
and in particular from the flcus indtea, flcus rcKgioso, 
and rhamnm jujuha. It is soluble in an aqueous so- 
lution of borax, by which it may be distinguished 
from most common resins. 

(24) C. B. F. asks: What is the thickness 
of the earth's outer crust ? A. Nothing is definitely 
known as to this. Some philosophers fix 60 miles 
as the thickness of the earth's crust, and otheraim- 
agine it to be liH. 

Should cream beTfllbwedTo - sTfiTr'b efore oBurn- 
tag? A. No. 

1. Is silver better than brass or German silver for 
a cornet? A. There is some difference of opinion 
on this subject, but the general belief is that there 
is no particular advantage in employing silver. 2. 
What is German silver composed of? A. Copper, 
zinc, and nickel. 

Is gold the heaviest metal? A. No. 

Is the centennial tower progressing? A, Yon 
should apply to the projectors for information. 
Wehave heard nothing of of it, late. 

(25) (.'. E. W. asks : What is the rule for 
finding the mean of the thermometer when part of 
the observation are above and' a part below zero ? 
A. Add all the negative readings together, and sub- 
tract the sum from the sum of the positive read- 
ing's. Dividethe difference by 'the "whole number 
of readings. ' 

(20) S. K. H. asks: What is oxygenized oil, 
usei for testing olive Oil f ■ A: 'Several oilsTiave the 
property of absorbing oxygen under certain condi- 
tions, among- which Is boiled linseed Oil. This latter 
maybe possiblytho oil iir qfleitiOJ! r bittiro men 
tion oan- be |ound,' toj scientific works, • f any oil 
specifically named oxygenized. 

(27) R." S. -asks: What' is the gas or smejl 
prOc'e^ing from newly "baked bread? illy dwelling 
Tsconnected with a bake house r and the smell frcir: 
a large fjnnntity Is penetrating, and very disagree- 
able. Is it unhealthy ? A. The smell is due to the 
escape of the gases and volatile compounds gener- 
ated from the breadstuff during the process of fer- 
mentation, and expelled by the heat. We know of 
no ease where it has proved unwholesome to a 
marked degree. 

How can I determine whether water is poisoned 
by passing through lead pipe? A. Render the wa- 
ter acid with dilute oil of vitriol, and add sulphur- 
etted hydrogen to it. A black coloration indicates 
the presence of lead. 

When plaster of Paris has been used to fasten the 
parts of a lamp together,what will soften it so that 
the parts can be separated ? A. Dilute muriatic acid . 

(28) N. E. L. says, in reply to Y. M., who 
has trouble in sucking water with his pump at 200 
revolutions : I am using a small engine, and I was 
told I could not suck water from a well about 20 
feet deep with % Inch pipe. I put in the pipe ; and 
near the pump in the suction .pipe, I put a T joint 
with about 1 foot of % pipe, with the end sol- 
dered up. This serves as a water or air chamber. 
I have no trouble In running 200 revolutions per 
minute. J. M. should put in an air chamber about 
five times the capacity of hijpump. A T joint and 
a piece of pipe may do, but -an air chamber, \t\ih 
the water drawn from the bottom and the supply 
pipe coming in a few'inch'es' above, so that, while it 
is pumping-, it will not prevent a steady flow of wa- 
ter into the chamber, will.be better. The pump 
no w has to start the water in the whole length of 
the supply pipe ; and in fact, the pump will form a 
vacuum before the momentum of the water is 
overcome. With an air chamber, it has only tlij 
water from the pump to the air chamber to start. 
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and the water flows into the air chamber in a 
steady stream. J. M. may not be able to run at 
200, but I think he can go over that. I think the sup- 
ply pipe is large enough. I hope J. M. will tell 
through your paper how he succeeds. A. Your 
hints are practical, and will be of great value to 
some readers. The air chamber in the supply pipe, 
however, is not the universal panacea for sulky 
pumps that you seem to consider it. Still, no one 
who puts in such an air chamber will have cause to 
rerget it. 

(29) E. L. F. says, in reply to F. S. M. & 
Co.'s query as to sesquioxide of manganese : The 
sesquioxide of manganese is found in its anhy- 
drous state as braunite, and in an hydrated state as 
manganite. It may be obtained bypassing chlorine 
through manganous carbonate, placed in water,and 
afterwards applying diluted nitric acid to remove 
the excess of the carbonate. 

(30) E. L. F. says, in reply to W. H. R., 
who asked how to make the muriatic salts of nick- 
el : Pure nickel has a great similarity to iron, both 
in its external appearance and its combinations, 
and is regarded as a tetrad, although it forms but 
one chloride, in which it is bivalent. Nickel chlor- 
ide (Ni Cl 3 ) may be prepared by dissolving the ox- 
ide or carbonate of nickel in hydrochloric acid. By 
a simple process, the nickel carbonate may be pre- 
pared from the crude speiss. Any good work on 
chemistry explains the method. 

COMMUNICATIONS EECEIVED. 

The Editor of the Scientific American ac- 
knowledges, with much pleasure, the receipt of or- 
iginal papers and contributions upon the following 
subjects : 

On Vegetable Fito&j. By J. W. 

On Hydrocarbons op Iron and Steel. By L. P. 

On Solids Floating on Liquids. By A. R. 

On Popular Dental Science. By C. S. S. 

On a Flying Machine. By C. H. C. 

On Boiler Explosions. ByB. B. 

On Oyster Culture. By O. 0. 

On Suet Butter. By J. L. 

On a New Projectile. By W. L. A. 
Also enquiries and answers from the following : 

J. G. G.-S. W. K.— E. W. H.-C. A. P.-X. T. Z.— 

L. N. K.-W. J. E.-J. W. D.-W. D. D.-F. E. D.- 

M. L. W. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de- 
clines them. The address of the writer should al- 
ways be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, as 
it would fill half of our paper to print them all 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundred^ of eaqafri^'Etaaiogo us to the following 
are sent : " Who erects wire tramways ? Who 
buys broken window glass? Who builds erfr 
gines and boilers for small boats ? Where can 
spectroscopic apparatus be bought? Who sells 
photographic chemicals that can be relied on for 
quick work ?" All such personal enquiriesare print- 
ed, as will be observed, in the column of " Bu- 
siness and Personal," which is specially set apart for 
that purpoj£| subject to the charge mentioned at 
the head of that column. Almost any desired in- 
formation can in this way be expeditiously ob- 
tained. 



[OFFICIAL.] 

INDEX OF~iNVENTIONS 

FOB WHICH 

Letters Patent of the United States were 
Granted in the Week ending 

November 24, 1874, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

Alarm, grist, Hashon & Wright 157,174 

Alphabet case, Baade & Sangster 157,118 

' Bale tie, S. J. Leach 157,806 



Bale tie, J. L . Eeese 157,823 

Beehive.P. O. Peterson 157,108 

Beer faucet ventilator, H . Gnosill 157,178 

Beer with gas, charging, J. C. Kennedy 157,181 

Bltstock, J. S. Mitchell 157,218 

Blind, folding, A. Le Eoy 157,075 

Boiler, J. E. Lamb 157,184 

Boiler, steam, S. Bickerstaff 157,114 

Boilers, injector for steam, W. Eandall 157,105 

Boiler water circulator, N . Wiard 157,856 

Bolting machine, Martin & Lytle 157,808 

Brick mold, J. Treadway 157,247 

Broom hanger, G. Tlnger , 157,263 

Brush, A. Thomson 157,244 

Brush, shoe, C. O. & I. N.Kelly 157,180 

Brush trimming machine, J. Pickering 157,104 

Buggy seat, J. B. Wells 157,144 

Bullet, patched, F. o. Scholze 157,227 

Bung and faucet, closing, Darozir el al 157,092 

Butter salting scales, A. A. Skinner 157,233 

Can, sprinkling, J. W. Gesaman 157,170 

Car brake, hydraulic, W. M. Henderson 157,175 

Car coupling, H. C. Chapman 157,193 

Car coupling, D. W. Deal 157,093 

Car coupling, L. Dill 157,066 

Car coupling, B. E. Webber 157,253 

Car, safety, H. B. Myer 157,077 

Carriage top support, z . C . Brown 157,151 

Chair, adjustable reclining, A. Eapp ■ 157,081 

Chopper, meat, Edwards & Morlan 157,164 

Chopper, meat, A Nittlnger, Jr 157,213 

Clock keys, manufacture of , G. D. Clark 157,064 

Clocks, spring barrel for, G. H. Blakesley 157,088 

Clothes mangle, W. Tinsley 157,245 

Clothes wringing machine, M. & F. Way 157,252 

Clutch, friction, Burwell & Bates 157,063 

Coffee, cooling, J. Burns (r) 6,141 

Cooler, milk, E. Smith 157,138 

Copies, producing facsimile, E. DeZuccato 157,161 

Corn coverer and cultivator, J. Copeland 157,196 

Corset, J. Bowers (r) 6,143 

Cradle, L. H. Stellmann 157,141 

Cranberry picker, W. Crowell 157,158 

Cross head gib, W. A. Eldeout 157,136 

Cultivator, Graham & Wallace 157,125 

Dental amalgam, S. S. Southworth 157,140 

Derrick, C. Lidren 157,207 

Dividers, W . Smith 157,137 

Door, sash, L. W. Tatum 157,085 

Doors, rail for sliding, J. D. Skeer 157,235 

Draw frame stop, D. W. Hayden (r) 6,147 

Draw frame stop, A. A. Sweet 157,142 

Dredging machine, E. E. Osgood 157,101 

Drill for drilling metal, hand, D. D. Mackay 157,099 

Drill, rock, C. S. Pattison 157,133 

Elevator, H. H.Blake 157,061 

Elevator, bucket, H. Port 157,135 

Elevator, hydraulic, A. Granville 157,126 

Engine crank, W. M. Boggs 157,147 

Envelope, A. C. Fletcher 157,167 

Explosive compound, C. W. Volney 157,143 

Faucet, tool for finishing, H. Sofle 157,139 

Feather renovator, J. C. West 157,255 

Fence, portable, J. M. Overpeck 157,214 

Fence, wire, J. F. Glidden 157,124 

Fire escape, J. B. De Boucherville 157,065 

Fire extinguisher, T.D.Pennington 157,217 

Fire extinguisher, chemical, Holzner & Lauer 157,177 

Food, preserving, D. Snedeker 157,107 

Fork, hook, shovel, andhoe, G.J1. Perkins ir?J,219 

Frart jn*tectOT, A'.-$;"I>y£mim tst^wS 

Fulling machine, C. Ackerman 157,086 

Game apparatus, W. C. Wingneld 1*7,259 

Glassware, stemmed, J. Oesterling (r) 6,151 

Grain drill, W. Henigst , 157,072 

Grate bar, A. F. Crowell 157,091 

Halter, pastern, J. C.Ford '. 157,122 

Harness, A. W. Lawton 3&7,074 

Harness attachment, J. D. Truss 157,248 

Harness saddle, F. W . Maldeis 157,208 

Harvester, A. Gray 157,127 

Harvester cutter, G. Sweet 157,243 

Harvester knives, grinding, E.W.Phelps 157,079 

Harvester rake, Peckenpaugh & Miller 157,216 

Heel shave, M. A. Tyler 157,110 

Hemp brake, T. Jones 157,096 

Hook, detaching, Stone and Mansfield 157,084 

Horseshoe, J. Jorey 157,179 

Indexing wheel, H. H.Edwards 157,163 

Indicator, low water, E. E. Carpenter 157,118 

Ironing board, A. H. Swain 157,242 

Jack, lifting, D. T. Welch 157,854 

Kiln, brick, W. S. Colwell 157,090 

Ladder, step, Brown* Sweet 157,188 

Ladder, step, T. F. Klfl 157,183 

Lamp lighting apparatus, M. A. Lynch.. 157,098 

Latch, locking, J. W. Williamson 157,857 

Leather, scrubbing and cleaning, S. Branaugh. . . . 157,149 

Lines, taking up slack of, H.Douglas 157,197 

Liquid measure, S. C. Eedgrave 157,828 

Locomotive exhaust mechanism, A. O. Denio 157,160 



Lubricating compound, W . C . Tilton 157,108 

Lubricating cup, J. E. Lonergan 157,076 

Lubricator, spindle, Stmts & Eigby 157,840 

Mills, conductor for rolling, J. Gearing (r) 6,149 

Nozzle, exhaust, G. Sewell 157,231 

Nozzle for steam cylinders, G. Sewell 157,230 

■Packing of condenser tube, etc.W. A. Lighthall.. 157,097 

Padlock, permutation, J. L. Willbur 157,258 

Paint, fireproof, J. C. Smith 157,083 

Paper pulp, filling fiber in, H. Duemling 157,198 

Paper with emery, etc., coating, E. J. Edwards. . 157,068 

Pawl and ratchet, J. Corbett (r) 6,146 

Peg cutter, A. Whitiemore 157,145 

Pen and pencil case, c. H. Downes 157,067 

Philosophical estimator, F. M . Stapff. 157,239 

Pianoforte metal frame, J. E. Atwood 157,187 

Pipe, water, J. A. Calantarlents 157,190 

Plane, bench, Duncan & Talbot 157,162 

Plane handle, F. Goodnow 157,069 

Planter, corn, S. Wright 157,262 

Plow, A. B. Kellogg 157,204 

Plow, A. Smith 157,234 

Plow, side hill, M. Ellis 157,200 

Plow, side hill, L. L. Iverson 157,130 

Plow, sulky, E. Derwent.Jr 157,119 

Polishing machine, W. S. Wood 157,261 

Pottery spring punch, A. H. Hews 157,129 

Press, H. K. Burnett 157,089 

Press, cotton, W. Koehl 157,205 

Press, cotton, J. C. Stokes 157,241 

Press, cotton, W. H. Walker 157,251 

Pulley, expanding, C. A. Brand 157,150 

Pump bucket, chain, S. C. Hamlin 157,173 

Pump, plenum and vacuum, D . L . Cameron 157,191 

Punch, registering ticket, J. Corbett (r) 6,145 

Purifier, middlings, A. Fulton 157,169 

Eaft, life, C. Parker 157,215 

Eailroad crossing gate, O. Gassett 157,123 

Eailroad, elevated, J. M. Hannahs (r) 6,150 

Eailroad gage, J. T. Ketchledge 157,182 

Eailroad rail joint, Bryson & Pugh 157,152 

Eake, horse hay, J.D.Jones 6,154 

Eegulator, exhaust, C. C. Gregory 157,201 

Eetort cap cover, P. Munzinger 157,100 

Eivet, M. Bray 157,116 

Soiling iron straps, machine for, J. Jensen 157,131 

Eoof truss, U. G. Spofford 157,238 

Eoofs, metallic cap for, P. B. Laidlaw 157,132 

Sash dovetailing machine, Pennell & Zimmer 157,134 

Sash fastener, W. C. Alden 157,186 

Saw mill dog, G. W. Baker 157,146 

Saw mill dog, J. A. Fordon 157,168 

Saw mill dog, L. P. Gilbert 157,171 

Sawmilldog, N. Hunt 157,202 

Sawtooth swage, A. G. Eouse 157,225 

Scaffold clamp, W. Smith 157,236 

Screw driver, I. Allard 157,087 

Screw driver, W. F. Patterson 157,102 

Seeder, plaster sower, and harrow, L. Dague 157,159 

Seeding machine, A. C. Evans 157,166 

Separator, ore, Campfleld& Hornbeck 157,192 

Sewing machine attachment holder, J.H. Bean 157,059 

Sewing machine ruffier, L. Schultz 157,228 

Sewingmachine table, E. E. Adams 157,185 

Sheep shearing devices, E. Chaquette 157,156, 157,157 

Shutter and window fastener, J. C. Eyckman 157,226 

Sieve, metallic, C. B. Porter 157,220 

Sleeve adjuster, A. Perego 157,218 

Snow plow, hand, C. A. and G. E. Parker 157,078 



Watch balance, E. Chapin 157,154 

Watch barrel, E. Chapin ' 157,155 

Watch guard attachment, A. S. Potter 157,080 

Watch plate, E. Chapin 157,153 

Water closet apparatus, A. McGilchrist 157,211 

Water wh«el, M. E. Washburn 157,250 

Water wheel, turbine, C. Healy 157,070 

Whipsocket, W. W. Eichardson (r) 6,148 

Windmill, H. J. Wolcott 157,260 

Window blind, screen. J. P. Clark. Jr 157,194 

Window casing, W. J. Boss .157,224 

Wrench, H. D. Eouse 157,082 

Wrench ratchet, J. Bowers 157,115 

APPLICATIONS FOR EXTENSION. 
Applications have been duly filed and are 'now pending 
for the extension of the following letters patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
31,443.— Felly Machine.— C. H. Denison. Feb. 3. 
31,445.— Limekiln.— E. Donaldson. Feb. 3. 
31,502— Coal Bbeakee.— E. A. Wilder. Feb. 3. 
31,533.— Weighing Appaeatus.— A. B. Davis. Feb. 10. 
31,534— Scale Beam.— A. B. Davis. Feb. 10. 
31,566— Deying TuNNELB.— F. H. Smith. Feb. 10. 
31,579— Coen Plantee.— F. B. Preston. Feb. 10. 

EXTENSIONS GRANTED. 
30,633.— Fiee Escape.— E. B. Larcher. 
30,651.— Habvestee.—S. W. Tyler. 
30,685.— Seed Deill.— H. Moore. 
30,691.— Casting Plowbhaees.— F. F. Smith. 
30,691.— Plow.— F. F. Smith. 
30,719.— Papee Foldee.—C. Chambers, Jr. 
30 ,745 . — Cultiv atoe .—N .' Messenger . 

DISCLAIMERS FILED. 
102,462.— Cook Stove.— J. B. Wilkinson, Troy, N. Y. 
155 , 534. — 1) res» Fbot ictob ,■ If . M . Macdonald , Lowell , Me , 

DESIGNS PATENTED. 
7,855 to 7,858.— Cabpets.—E. Allan, Yonkers, N. T. 
7,859 to 7,862.— Cutleey.— J.D.Frary,New Britain, Conn. 
7 , 863 . —Cooking Stove . — G . G . Eichmond,Providence,E. I. 
7,864.— Bottle.— S. C. Upham, Philadelphia, Pa. 
7,865 to 7,869.— Silveb Wabe.— G.Wilkinson,Pr'dence,E.I. 
7,870.— Window Scbeen.— G. Shatswell, Waukegan, 111. 
7,871.— Inkstand Covee.— H. C. Wilcox, W.Meriden, Ct 
7,872.— Monument.— H. C. Borgner, Lebanon, Pa. 
7,873.— Obgan Case.— G.E.Carharte«aJ,Washington,D.C. 
7,874 to 7, 876.— Cabpets.— F. W. Green, Orange, N. J. 
7,877 to 7, 884.— Cabpets.— H. Horan, East Orange, N. J. 
7,885.— Pablob Heateb— A. T. Jones, Stamford, Conn. 
7,886.— Hot Clobet Eange.— A. T. Jones, Stamford, Ct. 
7,887.— Cabpet.—L. G. Malkin, New York city. 
7,888.— WbitingPapeb.—C. D. Myers et oi.,N. Y. city. 
7, 889.— C abpet.— H . Nordmann, New York city. 
7,890 & 7, 891.— Buttonb.— H.E.Bostwick,NewM!lford,Ct. 
7,892 to 7,901.— Embeoidebt.— E.Crisand.New Haven, Ct. 
7,902.— Foek Handle.— C. Osborne, N.Attleborough,Ms. 
7,903.— Statuette.— T. J. Pairpoint, Providence, E. I. 
7,904.— Oilcloth.— C. T. & V. E. Meyer, Bergen, N. J. 

TRADE MARKS REGISTERED. 

2,072.— Chewing Tobacco,— Allan et al., Cincinnati, O. 
2,073.- Stove Polish.— H.A.Bartlett & Co., Phila, Pa. 
2,071 . —Stove Dsessikw . —B . F . Brown & C o . , Boston , Ms . 



Soap frame, J.H. Keller 157,203 .... ,. ,.. 

SoaawaUt cooler, M. S.Andrews Vst,^ %« $ -filifMr . ^HMT l flSr fl3i. Ktg . Jar k. c l k . 

Spittoon lifter ana holder, N. K. Ellsworth 157,165 S,WG.-Shimikos.-;k*bid1m»* Steam Co., Salem, Mass 

Stove, base heating, V. Vermilye 157,249 

Stove, heating, J. W.Elliot 157,121 

Stove, 'reservoir cooking, J. F. Quimby (r) 6,152 

Stoves, oven door for cooking, E. W. Harvey 157,128 

Street sweeping machine, R..A. Smith (r) 6,153 

Stripping, peeling, and splitting, S. Kuh 157,073 

Switch, J. A. Duggan 157,120 

Table for undertakers, C. B. Simmons 157,232 

Thimble skeins, setting, E. F. Edwards 157,094 

Tinner's machine clamp, W. H. Burnett 157,189 

Tobacco cutter, S. Eodgers 157,106 

Toy, G. W.Hawk 157,095 

Toy pistol, S. Tomlinson 157,246 

Toy pistol, J.T.Trowbridge 157,109 

Trace fastener, E. Whiting 157,111 

Umbrella, A . and I. Herzberg 157,176 

Umorella and parasol, W. M. Henderson 157,071 

Valve, globe, J. Arthur 157,112 

Valve, globe, J. Broughton 157,117 

Vehicle wheel, W. Beers 157,060 

Vehicle wheel, H.C. Hubbell 157,178 

Velocipede, J. F. McClure 157,210 

Ventilator, T. W. Bracher 157,148 

Vessels, construction of iron, D. W. Zantzinger.. 157,264 

Vessels, propelling, E. Eaynale 157,221 

Wagon brake, G. Seeger 157,229 

Washing machine, I. D. Buck, 157,062 

Washing machine, A. Cook 157,095 

Washing machine, Spangler & Eeich 157,137 
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2,077.— Cook Stove, etc.— G.G.Eichmond,Pr'dence,E.I. 
2,078.— Healing Salve.— Stapleton & Co. .Springfield, Ms . 
2,079.— Medicine.— G. Steiofl, Cincinnati, O. 
2,080.— Peefumebt, etc.— J. & E.Atkinson, London, Eng 
2,081 & 2,082.— Cossets.— L. Coleman & Co., Boston, Mass 
2,083.— Cosset.— ottenheimer & Co., New York city. 
2,084.— Soap.— Eeed & Co., Pittsburgh, Pa. 
2,085 to2,088.— Salt.— Union Pacific Salt Co.,S.F'cisco,Cal. 
2,089.— Tobacco.— Frishmuth & Co., Philadelphia, Pa. 
2,090.— Pile Eemedy.— C. Maync, New York city. 
2,091.— Medicine.— Dr. J. Simms & Son, Wilmington, Del. 
2,092.— Pickles.etc— C.G.Summers & Co., Baltimore.Md. 
2,093.— Sales atus.— J. M. Taylor, New York city. 
2,094.— Sug as, etc.— DeCastro fcDonner Co.,N. Y. city. 
I 2,095 to2,097.— WoolenGoods.— Wash.Mill8,Lawrence,Ms. 
2,098.— Gsocesies.— N.W.Burchell, Washington, D. c. 

SCHEDULE OF PATENT FEES. 

On each Caveat $10 

On each Trade mark $85 

On filing each application for a Patent (17 years)... ..$15 

On issuing each original Patent $30 

On appeal to Examiners-In-Chief $10 

On appeal to Commissioner of Patents $30 

On application for Eeissue $30 

On filing a Disclaimer $10 

On an application for Design (3 K years) $10 

On application for Design (7 years) $15 

On application for Design (14 years) $30 
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Air ship, Rhone's 52 

Air, the effects of compressed, 

Bert's annarotUB.... 18 

Aquarium at southporiL England.. 295 

Arrow heads, feathering 5 

Axles, machine for turning car- 
riage, Aram's 807 
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Baird, James, Gartsherrle, Scot- 
land 95 

Balloon, hot air, Menier's 877 

Balloon, sectional, Hartness' 99 

Balloon, Sivel's 58 

Barrow in Furness iron shipbuild- 
ing works 811 



Battery, thermo-electric, Cla- 

mond's 34 

Bearing, alarm for hot 403 

Bear pits at Philadelphia, the 358 

Blinder, horse, Kennedy s 275 

Blood, the transfusion of 146, 147 

Blow-off, surface , Waugh' s 310 

Bolckow, Mr. H. W. F 175 

Boiler covering, Irons and Clay- 
ton's .' 262 

Boiler explosion at Dubuque, Iowa 877 
Boiler explosion at Geddes, fi . Y. . 5 

Boiler, steam, Harvey's 246 

Boiler, vertical, Hill's 98 

Bouquet of grasses and flowers, a 
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Brake, friction 273 

Brake, the Westinghouse 20 

Brick press, hydraailc.Bodmcr'B.. 151 
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Car, section of railroad. 

Castalla, the twin steamer 

Cattle, Guernsey 

Centrollnead, Maccord s 

Clamp, adjustable, Hammer 
Co.'s 

Coal cutter, hand, Jones' 178 

i Coal screen, Leach's 387 

! Compass, gravitation, Lord Calth- 

] ness' 19 

, Condenser, compound engine, Ha- 
| thorn's 811 

Conservatory at Soufchport, Eng.. . 895 

Coniservatory at Sundhdge Park, 
Kent 71 

Cooling air, various methods 28 



Cow milker, automatic 242 

Cranes, safety catch for 377 

Crow bar, tamping, Wright and 

Tew's 98 

CupresBU s cornuta , cones of the.. . 39 
Cutting and punching machine, 

Eeynolds' 102 
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Deer's head, a f our-antlered 114 

Dicksonia antarctica, the 39 

Disintegrator, Davis' 278 

Divlngbell, Toselli's 19 

Docks at Portsmouth, England.the 

new 854 

Dough kneader and cutter, Mock- 
IPs 262 

Dogs' teeth, mine 72 

Dovetailing machine, miter, Da- 
vis' 1 

Drill, hand crank, New York En- 
gine Co.'s 1S4 
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Ear trumpet, a simple 3 s 



Encephalartus altensteinii, the 39 

Engine and boiler, Hill and Mas- 

sey's 199 

Engine, compound, Davenport's.. 19 
Engine, horizontal compound, Ha- 

thorn's 210 

Engine, portable, Montel & Co.'s. 258 

Engine, portable, the Shapley 335 

Engine, rotary, Myers' 303 

Exposition buildings, Chili 103 



Face plate, sliding, Whltmore's. . 357 

Falrbiirn, Sir Wham 143 

Faucet, improved, Wehster'a 150 

Feed water heater, Kenncr's 340 

Ferrule and hook forwhitnetreea. 

Starling's 194 

Filter, a cheap 851 

Fire engine, floating, Merrywea- 

ther p a...; 388 

Fire governor, automatic. Blade's 887 

Floor damp, Davidson's £14 

Fly catching plant, the............. 4 

Flying machine, proposed 85T 



Fountain Cave , Va ., views in 35 

Friction brake , Gill' s 340 

Furnace, Fairbairn's 194 

Furnace for melting brass, Bush's 54 
Furnace, safety, ShandandMason' s 50 
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Galls, oak 82 

Gardenia, the lemon-scented 359 

Gear-cutting attachment, Hop- 
kins' 63 

Glass, crystalization of. 386 

Governor, cut-off, Ord's 86 

Governors, pendulum. ; 389, 404 

Grain, machine for unloading, 

Clark's ill 

Granary at Bristol, England.; 79 

Grapnel, Toeehl'e 21 

Grappling tools, Dexter 's. 
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Hammer, the monster— The fur- 
nace 826 
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Hatchet, "Wiener's 342 

Heel trimming machine, Jones' ... 230 

Hoisting machine , Mason's 47 

Hot springs, the Mammoth, Yel- 
lowstone region 179 

Hub, Davis' 103 

Hyme noc alyx un&ulata, the 391 
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Ice and freezing house, Newsham 

& Co. '8 255 

Ice creeper, Earle's 54 

Ice-making process, Newsham's.. 54 
Independence, launch of the fri- 
gate . 183 

Iris suslana, the 82 

Iron castings, weak points in 227 

Ironclad battery, the Stevens 87 



U . Battery power, relative (26) 379 

Battery, the Leclanche" (73) 315,(26) 362 

Underground railway. New York * Battery, thermo-electric * 34 

city.— Map of New York 307 - Battery, the music stool 102 



Jack, hydraulic, Biddle's 342 L 

Jack, wagon, Rowland's 198 | 



Underground railway, New York 
city.— The beam tunnel open- 
ingsand ventilators 388, 339 

Underground railway, New York 
city.— The beams, joints, and 
couplings 389 

Underground railway, New York 
city.— The first bridge 307 

Underground railway, N. Y. city. 
The great arch near 96th st . . 402 

Underground railway, New York 
city.— Themasonrytunnelsand 
ventilating shafts T 371 

Underground railway, New York 
city.— The profile 308 

Universal Joints in screw shafts .. 340 

Urea, instrument for estimating, 
Russell & West's 258 



Lacing belts, McCoy's method 357 

Laird, John, the late 348 

Latch, locking, Folsom 's 150 

Lantern, Lordon's 198 

Lathe, combination, the Strange 

Company' 8 127 

Lifeboats „ 195 

Life, geological records of 228 

Lighter, non-explosive self, MuK 

ler's 242 

Lights for greenhouses 275 

Lock, Moat's . 294 

Locomotive, double bogie, Mason's 215 
Locusts destroylngagrainfleld... 119 
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Market at Florence , Italy. 83 

Mechanical movement, Frese's... 6 

Milk can, Gaines' 342 

Milk cooling can, Fluke's 275 

Milling machine, the TaniteCo.'s 271 
Molding castings, machine for, 

Eames & Co. 's 239 

Moss, long 263 

N 

Nail, Lowensohn + & 403 

Needle, Gaillard' s 22 

Normal school, New York city 387 

O 

Orchid, the anasctochilus 82 



Vacuum, procuring a 75 

Vase for flowering bulbs 359 

Venus, the transit of * r ■■ *, 114 

Vessels, raising sunken, Sower- 
butt's .... . 215 

Victoria regla water lily, the 263 



Battery, the Smee 90 

Battery, the Stevens ironclad * 87 

Beacon lights, American 193 

Bear pits at Fairmount Park *275 

Beech blight 356 

Beehive, onlltlcs in the 65 

Ileer, clarifying: 75 

Bees and honey 213 

Beeswax, bleaching (44) 299 

Bell metal (81) 363 

Bell, Mr. I. Lowthlan 373 

Bells, mending cracked 244 

Belt lacings 401 

Belts, lacing *357 

Belts, rawhide 149 

Belts, speed of,., (24) 267 

Belt water, for transmitting mo- 
tion * 99 

Bending glass tubes 27 

Bending timber 26 . ^ 1U±J311±B iJP « W "".,, „.„ 

Bending tubes. 156 I China and glass ware, 

Benefactor, a public S ; China making in Dresden 
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Benzoic acid 85 

Bessemer, launch of the 279 

Bessemer saloon, predicted failure 

of the 291 

Bicycle, the 356 

Billion, a J 138 

Birds, educated 351 

Birds, the flight of 216 

Black for gun barrels (60) 203 

Black heads, to remove (30) 251 

Blacking , 139 

Blacking, boot (45) 283 

Blackleading of Iron 41 

Black on German silver (63) 283 

, Black paint for boilers (19) 379 

134 Blades, forging sword 135 

383 ! Blades, tempering sword 135 

Blasting accidents, causes of 264 



Cement for iron vessels (11) 409 

Cement for millstones (45) 251 

Cement, hydraulic 138 

Cement, Sorel's (36) 267 

Centennial exhibition buildings... *327 : 
Centennial exhibition, the great.. 98 
Centennial, Great Britain and the 404 

Centennial, prepare for the 160 

Centennial * the— The work begun. 151 

Centrifugal force (11)266 

Centrolinead, the protracting*.... 274 
Chain towage on the St.Lawrence*822 

Chameleons 59 

Chamois leather, washing 91 

Charcoal, animal ....(9) 202 

Charcoal, bone 85 

Charcoal, oxydlzlng power of,.... 232 

Chasers* 21 

Chasaepot ifle, as altered 136 

Chemical centennial, the 50 

Chemistry, the study of , 342 

Chickens, predatory 185 

Chilian exposition , the *103 

Chiming machine, new 310 
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Eagle, the bald (7) 250 

Earth, action of, on ganic matter 102 

Earth, analysis of 9 

Earth's figure and « geologic 

changes 113 

Earth, sphericity of the (8) 395 

Ear trumpet, a simple * 36 

Eating, economy in 272 

Ebony, artificial. 337 

Eccentrics, turning 261 

Eccentric, to find the throw of 

an (46) 299 

Eclipse of April 16, solar , . , 15 

Education, a good 40 

Education, practical 53 

Education, the science of 247 

EHbrt,a first 84 

Eggs, preserving (34) 219 

Eggs, t he deconi position of 216 



Fruit trees, cuttings of 86 

Fuchsin adulterations, detecting 198 
Fuel, the economy of powdered... 376 

Fulgurites 3 

Fulgurites, more 274 

Fulminate, anew 214 

Fulminate for cartridges (13) 250 

Fulminating mercury 90 

Fulminating silver . . T 90 

Funeral, will do it after a 401 

Furnace, a safety * 50 

Furnace for melting brass 54 

Furnaces, their construction and 

management * 194 

Furs, artificial 151 



Galvanized iron, frosted (66) 347 

Gardenia, the lemon-scented *359 



Eggs, t he deconi position of 216 . Garden , the indoor 

Elbows in pipes, making 233 | Gas burner, self-lighting 
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I "Wagon, dumping, Smith's , 

1 Water belt for transmitting mo- 
tion, Robertson's 

1 Water wheel, current, McCarty' s. 
j Water wheel governor, standard, 
Snow's.... . ..182 

Water wheel, the Blackstone and 

! Elmer 

Whitworth, Sir Joseph 
: Wire tramway at Aalsund,NorWay, ~ 

Carrineton's 370 Bleaching ivory and bones T ... 49 ■ Cistern for soft water. T 43 

I Blinder, horse *358 Cisterns, water in 156 

Y Blood coloring matter free from ; Cities, dead 81 

iron 389 [ Citron, preserved 155 

Yacht, steam, Khedive of Egypt's 231 * Bloodless surgery * 5 t City, a model 247 

Yuccas, a group of . 391 ' Blood, the transfusion of *146, 147 City built by one man, a 128 

; Blow-off, surface *310 ! Clamp, adjustable *194 

—— •-• . ■ Bluing gun work 123 " "" ' ' 



China, the population of 289 

Chinese, the, and the sewing ma- 
chine 207 

Chip, an ancient 274 

Chipping *133 

Chloralfor headache 85 

Chloral hydrate 54, 91 

Chlorates, pulverizing the 81 

Chloride of copper (2) 331 

Chloroform dangers 305 

Chocolate as a beverage 341 

Cholera and it? treatment 64 

Chord , the I ength of a , to find 139 

Chromic, acid on textile materials. 257 

Cider 293 

Cider, preserving , 11 

Cincinnati industrial exposition... 33 
Cistern, building a 91 



Electrical coun(rl< 

Electrical gas lighting Ill 

Electrical machine (65) 283 

Electrical Society, the American L1 335 

Electric amalgam 11 

Electric condition of flame 19 

Electric discharges, character of.. 341 
Electrlcity,batteryandcoil....(ll) 395 
Electricity, battery and frictional 

(2) 187 
Electricity b y mechanical action. . 31 
Electricity, generating positive... 341 

Electricity in a boiler... (3) 362 

Electricity, new theory of 274 

Electricity, toothache cured by... 121 
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Acoustics of public buildings (63) 251 

Adulterations, undetectable 180 

Adv ertisement, magic of an 41 

Aerial screw, the* — 290 

Aged, hygienic treatment of the.. 37 

Agricultural life in Missouri 121 

Air, compressed, as a motor 85 

Alr.fresh, value of,.. 344 i Boiier'trlal; 



Padlock, self-locking, Miller's.... 278 

Paintbrush, Thompson's 86 

Palm, the jubasa spectabilis 7 

Paper burnishing machine, Alau- 

zet's 183 

Parabola, to draw a 213 

Parachute, Degroof's 291 

Pea. plant grown from a mummy. 290 
Peat fuel manufacture in Canada. 355 

Pekin, the steamship T 161 

Petroleum motor, a 41 

Phosphoric acid, estimation of, 

VUle'smethod 388 

Photograph frame, enameling 242 j Albumen T . 344 

Photo skylights, French 403 ■ Albumenized paper (1) 298 j 

Phylloxera, the grape 162 | Alcohol 40 

Pinkinglron, Welch's 342 . Alcohol casks, lining (30) 362 

Pitcher, water. Cox' 22 ; Alcohol, effects of 91 I 

Ptttsbuigh and its prominent in- 1 Alcohol, food,and force 224 ■ 

dustries 376 I Alcohol in wine 7 

Planingandmoldingmachine.Fur- I Alcohol in wines, estimating 245 | 

ness&Co.'s. 406 '. Alcohol, its relation to physical 
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■ t Air machine, ventilating 51 

I' Air, motive power by compressed 171 
Air pressure and animal life * 18 
Air pressure in wind instruments 342 
, Airship, a novel * 52 

Air, weight of 11 

, Alarm, hot bearing * 403 

. Alarm, railway or sea 21 .. (Uni ..., u WUU mu , 

1 Alaska and the Icelanders 193 I Boots'cork soled 



; Bluing, washing (69) 219 

! Boat, a tripod 231 

j Boiler covering, new *262 

] Boiler experiments at Sandy Hook 20 

1 Boiler explosion 241 

Boiler explosion near Geddes.N.Y.* 5 

Boiler explosion, remarkable *276 

Boiler feed, automatic 53 

Boiler furnace fire clay (43) 267 

Boiler, Improved steam *246 

Boiler incrustation, zinc for 369 

Boilerinspection and insurance... 64 

Boilers 312 

Boilers at the Fair 296 

Boilers, novel improvements in... 37 

Boilers, unequalpressure in 123 

Boiler, the Eclipse steam * 31 

improvised apparatus 



Clamp, Improved floor *214 

Clay in water, suspension of 163 

Clay, porcelain (21) 267 

Cloth, saving from rot (23) 250 

Coal and iron products of the world 369 

Coal bricks (47) 219 

Coal, burning slack (29) 379 

Coal, damp air on 387 

Coal cutter, hand *178 



Coal fields, fire in 

Coal In California, no.. 
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for ....". :.". 257 

Boiler, vertical * 98 

Bolckow.Mr. H. W. F *175 

Bone black 138 

Bone black, artificial. 291 

Bones, a case of fragile 226 

Bonesas manure 75 

Bone s, a woman without 176 
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Boots, old 246 I Comet, the new 



Coal, Pictou 207 

Coal, price of, and shipbuilding... 241 

Coal , structure of 159 

Cock metal (31) 368 

Cockroaches, to get rid of 43 

Coldapplic tionsto the neck 40 

Cold weath r, causes of sudden... 341 

Colored races, skins of (62) 363 

Colored rocket stars. 90, (55) 219 

Combustion of charcoal, sponta- 
neous 15 

Combustl«n of powder 177 

Comet, another new 104 

Cometary retrospect, a 32 

Comet, Coggia's 231 

Comets, new theory of 117 

Comet, spectrum of the. 



Planing machine, vertical .Bourne's 163 

Plants, curious 39 

Platinum, melting, Deville's me- 
thod 34 

Plows, steam, new 243 

Potato ooveror T Whitfard's 307 

Pres*. balfirtced sfcrew revolving, 

wooifrtln** 15 

Press, hay and cotton, Mickieson. 38 
Priming- In boilers, preventing, 

Johnson's device 370 

Printing machine, fabric, Blalon's 131 

Propeller, measuring a screw 240 

Propeller of the Britannic 56 

Pulley, loose, H olden' s 102 

Pulley, taper sleeve, and wheel 

fastener, New ell's 22 

Pumpmechanlsm, Worswlck's 242 

Pump.steam, Valley Machine Co.'s 38 

Rhouotypus kerrloides, the... 359 

Hallroad depot at Bryn Mawr 237 



strength , 320 

Alcohols Into nitric ethers 40 

Alcohol, the strength of (4) 235 

Aldehyde ammonia (2) 2, 235 

Aleutian islands, the 259 

Alkaline metals and water 232 

Alloy, a new wlflte. * , . ► . ♦♦ 821 

Af^T fni* flftttfii-n* -*■.»■■■ I 1 

AJuii^auio 91 

Amazon* water of the 155 

American Association for the Ad- 
vancement of Science . .129, 152, 168 
American Institute, the Fair of 

the 193,233,244,248,296,344 

American Institute Fair, the en- 
gines 277 

American Institute Fair, the next S3 

American inventive genius 99 

American, the most eminent 323 

Ammonia forcoollng air * 23 

Ammonia fumes on flowers 329 

Ammonium chloride, vapor of (37) 315 

Ancient race, relics of an 341 

Ancient weapons, power of 177 



Boots, wet , 306 

Bouquets from field and garden ... *135 
Boxer, the South American... ... . 277 

Brain wounds, curious effects of.. 372 

Brake, new friction *340 

Brakes, car 343 

Brake, the Henderson 120 

Brake, the hydraulic 317 

Brake, the Westinghouse 22 

Brasses, fitting *190 

Bread, gases from (27) 409 i 

Breathing through the mouth 804 

Brick press, improved . J1T *199 

Bricks, manufacture of mortar *IM 



.2, 121 



__*__, — , . . .'a&lrjioofener by precipitation 

Br.tlge and tnnm?Tr i 3EJ*frp uT i J ipw, iiCoppcr, facts about „;» > m* 

for traffic ..,., 296 Coppering Iran rollers 870 

Bridge, a new Niagara: 131 , Copper plating.......,.,,,. bTrT . r .. T 90 



Compass, the gravitation *19 

Compressed air as a street car mo- 
tor 278 

Compressed air machinery 209 

Concrete (3) 266 

Concrete as a building material... 117 

Condensor, Kortlng's 39 

Connecting rods, fitting *164 

Conservatory atSundrldge, Eng.. *71 

Cooling air, methods of *23 

Cooperation 844 

Cooperation in Great Britain 208 

Copaiba in croup 149 

Copper, a preventive of cholera. .. 149 
„ ¥ . (30)409 

394 



uaiiroaa acpot- at »ryn ^nwr xxi . v" t ' It 'Ji v j v l "' uo i F v " «*....... 

Ballway, portable, Corbln's 130 ! Anaesthesia by subcutaneous lnjec 



Ramsdeu, Sir James.statue of;., r Sli 
Ram, siphon water, Frese's....... 357 

Ram., the hydraulic ,.. T 359 

Keboltlng machine. Fletcher 's T . T . 137 

Rein holder, Smith's 353 

Utfle contest, international— The 
targets 243 



tion 324 

Anemometer, an 139 

Aniline black dyes 309 

Aniline colors 354 

Aniline lake, a new material for. . . 263 

Aniline, sausages colored by 41 

Animals are automata 192 



Rudder, Gumpe'ls,', ,'.' "„" "■",'. '.'." '. 195 ', Animals as motor powers 

1 Annatto 149 

g Annatto for coloring butter (8) 314 

^ ! Annealing boiler tubes 171 

Answers to correspondents 11, 16, 



Hash boring and grooving machine h 

Blaiadeir s ,110 

Saw s t gang. Arbrey 1 s. Tl ,, r ... 50 

Scorpion, the venomous....... ,., r I7ff 

Screw, aerial, De Fonvlelle's , 290 

Sczarocb, the , 228 

Sewing machine motor, Yuung h s. . 70 
Shaft lag, lining. Woodward's me- 
thod.. ..,.. 39fi 

Shoemaker's combined tool, Ch- 
er's , , 242 

Singeing cloth, machine for* 

Blanches tT S96 

Siphon for drawing liquids + . 226 

Siphon for poisons and acids, 

WelflholiTfl ♦,„,♦„ 2*4 

Siphon of the Sprfug Valley Min- 
ing Co ,,„ 216 

Slide valve, locomotive. 212 

Soap crutching machine, Lehr- 

mann + s + 21 J 

Spanner, hoie, Pond's tj 

Spiders 1 webs and spinnerets 27t> 

Spike extractor, De vine's , 390 

Spray apparatus for throat dlseaae, 

Fulfgraff h fl 16& 

Stapelia hirsute minor, the 39 

Steam generator, the Eclipse Si 

Steam trap, Bon ser h & 4 

Stevens, Edwin A E7 

Stone sawlns machine t diamond, 

Emer&ou*s. 15a 163 . 

Stove, cooking, Iredale's hlT .. Tr ... 3B | Asbestos 
Stove T open ventilating, Open Stove \ Asparagus 

Ventilating Co.'s 108 

Stove plate dressing machine T 

Northampton Emery Co T 'a 131 

Stump sawing machine, Eicon's.. 294 
Submarine building, "Wcnmae- 
ker's ayfitem. + + , T 306 



43. 1$, *74, *90, 106, 123, 138, 155, 

*171. M67 t 202.2ia. 235' 250, 266, 
293, 236. 314, *S8l, &1&, &62, SW, 395 , 409 



&J4, *3C. U±* T Iflll, WiL*. ^U*, U I .r, u,<u , ™« 

Antiques, the i Abrlc&tfon of 112 

Antiscorbutics, natural 337 B - t destroying. 

Ant's instinct, the 132 ft u ridWs,high. ..... ... 

Ants, rabies in 49 - --■ ?_.'_.*_*_:. ,1 ^ 

Ants, raiding 68 

Ants, the 113 

Ants, the leaf- cutting 54 

Ants, white 20 

Apples, American 385 

Apples, curious 324, 357, 388 . 

Apples, keeping 293 

Apples, preserving ♦,,♦,., U ^ 

Apples rot ? whatmakes 177 . 

Aquarium and winter garden, 

Southport,England * 295 | 

Aquarium at Manchester, England 24 : 

Aquarium, the T 80 

Archaeological explorations 83 ri 

Architects and builders, hints to. , 209 I 

Arctic exploration, the Austrian . . 184 ■ Callipers *133 

Arrowheads, beveled 169 California's growing industries... 399 

Arrowheads, feathering * 5 Camera, afield 58, (72) 203 

Arsenical wall paper 81 . Camera glasses (18) 298 

Arsenic in agricultural and techni- * Camera lucida for drawing 296 

cal products 245 Camera oacura, an accidental.. (71) 363 



Bridge, askew bricK.... (44) 251 

Bridge at Mezzana-Cortl, Italy * 66 

Bridge at St. Malo, rolling * 67 

Bridge, Keokuk, lown *367 

Bridge on the Mont Cenis railway *351 
Bridge, railway, near York.Eng.* 399 

Bridge, the East river 9, 289 

Bridjfe.the New York and Brook- 
lyn 343 

Bridge, the St. Louis,. 69 

Bridge* the St. Louis, opening of 

the 17 

Bridge, the St. Louis, testing 42 

Bridge, the Tay 166 

Bridle, horse. *358 

Brlmsionct black (21) 314 

Britannia metal, a good 262 

British Association for the Ad- 
vancement of Science 216, 247 

Bryant, William Cullen 323 

Bromhydric acid 337 

Bronze (81) 363 

Bronze on brass, verde (69) 283 

Bronze on steel and iron (68) 283 ■ 

Bronze on tin and white metal 27 : 

Bronzes of copper and tin 294 : 

Bronzing on steel (62) 363 

Browning bamboo, etc (82) 204 

Browning gun barrels 11 ■ 

Bude light, the 43 : 

Bugs 178 ■ 

' 21 j 

w .120 

Rullets impacted in thcair * 5i 

Bulls on the track 224 ! 

Bunions (5) 331 i 

Business king, characteristics of a 353 : 

Business outlook, the 116 ; 

Bust at Rome 278 

Bust, silver, at Herculaneam 275 

Butter, coloring ,. . . . <6) 187 

Butter, keeping 74 : 

Butter, making..... 124 . 

Butter, the detection of suet 370 

Butter, tin-canned 373 

Butter, watered 342 



Copyrights ^ 53 

Copyrights for labels, new law 17 

Corals, ivory, etc . „ artificial 196 

Corn meal, analvslsof (57) 219 

Cotton waste, cleansing (7) 202 

Cotton worm, the 168 

Cow milker, the automatic *242 

Cramps in the stomach (69) 263 

Cranes , safety c atch for *877 

Cranks, turnin g *293 

Crater of Maul, the 9 

Crayfish, the (2) 202 

Cribbing in horses 309, 340 

Crime epidemics 241 

Criminals, the scientific treatment 

Of 224, 276 

Croton and chloral 200 

Croup, copaiba in 149 

Crowandtamplngbar *98 

; Crucibles 309 

: Crystallzation, water of 168 

1 Cupressus cornuta, cones of *39 

; Curcullo on peaches, the (63) 203 

Curiosity, a natural 120 

Currents, deep sea 247 

Cutting and punching machine *1Q2 

Cutting out clothes, machine for. . 233 

Cutting speed andf eed *69 

Cyanogen 91 

Cylinders, fitting "197, *229 

Cyprus , explorations in 84 



gun, me a&urf ng t he dlst a me e of the. 

Lillard 1 s method t . 180 

Surgery, bin odless 5 



machine, 
oung's. 



water main. 



Tapa t muHug 137 

Telegraph, Morse's conception of 

the. t ,.„.. 403 

Telegraph, the Pacific ocean. ++ , + r #>9 
Telegraphy* cable, Improvement 



Arsenic, Marsh's test for (14) 

Art galleries, illumination of 868 

Artillery, modern German * 115 

' " (42)299 

and celery, medical 

value of 41 

Asphalt pavement ..(14) 395 

Astronomical notes 20, 292, 356 

Assyria, explorations in „.,, 84 

Asteroids, the (5) 266 

Astor librarv, the 3 

Asymptote curve, the 138 

Atmosphere, weight of the 91 

Atmospheric pressure, changes in 341 
Axle grease 90 



Baird, James, of Gartsherrie, Scot- 
land * 95 

Ball dropped through the earth 138, 250 

Balloon,a new sectional * 99 

Balloon ascent, a novel * 55 



m&ni- 



in. W&iter's 258 Balloon, hot air *377 

Balloon meteorology 356 

Balloon steering devlce.a *167 

Balloons, toy (4) 218 

Balloon voyage, a 68 

Balloon, 400 miles in a 102 

Ball turning. *293 

Bamboo, the 162 

Barometers, living 176 

Barometers, use of (12) 187 

Barrels, straightening gun 107, (36) 187 
Barrow in Fumes* shipbuilding 

works '511 

Barytes green or manganate of 

hiLryta.... 892 

Bastfezrs experiments Dr 384 

Batteries, carbons for. . , (19) 362 



Camera, the wonder 

Camphor, powdering 1Y1 

Canal, a new Russian 337 

Canal Improvements, the Welland. 131' 

Canals, steam on the 66 

Canal, the Fort St. Philip 4 

Candle flames and streaks of cloud 208 

Caridblles* Mi F; de „.„ -a 

Canning nah. : -. . . (58) 3* 

Canning green corn 107 

Cans, cheap fruit. 97 

Car axle journals (15) 250 

Car axles, wear of 42 

Carbon cells and plates 392 

Carbonic acid as a motor 149 

Carbon in cast iron and steel. . . . T . 185 

Carbons, battery (20)187, (&3) 203 

Carbon, the crystallzation of.. SOS, 356 
Car eouplei's, drawbars, and buffers 37 
Carimprovements, patented. S3, 99, 120 
Car, oscillating railway 247 



Daguerreotyping, early days of 311 

Dam disaster, another 70 

Dampness in houses 155 

Days a month long. . , 247 

Peaf enintf floors 123 

Death, living. tllT .,.. 216 

Death rate, the hourly.. . t .... 337 

Debt of the United States 342 

Deer's head, a f our-antlered * 114 

Delivery, what constitutes a mer- 
cantile 228 

Demoniacal possessions 273 

Dental laboratory, the 245 

Dental office furniture. . . 1 245 

Dentistry in the United States 

180, 200, 232 , 245 

Depot, the Grand Central 40 

Details, studying 97 

Diabetes 149 

Diamond drill, the t 391 

Diamonds, can we make 247 

Diamonds, the formation of 96 

Diamond, the largest. . r (11) 331 

Diastase as a digestive agent 149 

Dicksonia ajotarctlca, the * 39 

Dies, adjustable * 101 

Dies, hand stock 101 

Dinner service, the King of Slam's 4 

Diphtheria, local remedy in 274 

Discoverer, an unfortunate 24 

Discovery, an interesting 121 

Diseases of the throat and nose. .* 168 

Disinfectant, a new 180 

Disintegrator, improved * 278 

Dissociation or thermolysis 7 

Distances, instrument for measur- 
ing (78) 219 

Distances, measuring by sound 255 

Distilling sea water 277 

Diving bell, a navigable * 19 

Dock at Portsmouth,England,new*354 



KJnl , uotiuauug i an rr ajr ............ «i j j_/uvjn. a. t A \jx loiuuu lii.jj. ugiauu ,1 

Carpenter' s bench, to make a. .(74) 283 : Dock system, New York city. . 



Telescopes, con»trucr(ng 

rnotn, Skey's planter ...., T ... J65 
Tempering device, Hawkins'....,* 213 
Tampering tools t Bose T 5 device for 273 
Thermometer, solar, ^Tegrettl & 

Co.'s .. t t 211 

Thermo-motor* Bernftrdrs.. + bl + r . 15O 
Thrashing machine, iron framed, 

Marshall^ Co,*& 407 

Toreador, cutter, etc r] pipe and 

bolt* Empire Manufacturing 

Co.'s 230 

Too^compound.Broadhook'g 406 

Torpedo, pneumatic, KrlcsaonV. S90 
Traok lifter, railway, Klnzers + , + h 19* 

Transplanter, Copp en 's -....3K> „ , - . , , rr 

Transplanting trees . ' Ml Batte les » chromic acid for. ....... 5 

Tioy* the ruins of— K&rthenware : Batteries, new galvanic 277,*357 

jars, 291 . Battery, a cheap galvanic 209 

Tunneling, hew art of/ Hasting.] 377 i Battery, galvanic 155 



btu — . . .... , ... . 
lne for turnin g*207 

Carriage cleaning machine, a 121 

Carrier pigeons 181, *S06 

Carrots 359 

Cars, check chains on 31 

Cars, safety device for railway. ... 246 

Cars, steam and locomotives *212 

Cars, street, propelled by springs. 393 

Carvacrol 91 

Car ventilation KJ, 165 

Casc-liardenlng iron (16) 202 

" 111 



Casks, tasteless solution for lining 138 

Casting, blowholes in. (5) 409 

Casting, cleansing. 139 

Castings, sound 123 

Caetorlwau* In Calif ornis h 385 

Castor oil (4) 1% 

Catalogue , a specimen. . m « . _ „ . ...„ . . . r 

Catarrh, vapor of ammonia for (16) 26- , Dyeing mtiBilhs, calicoes; etc. . . (8) 331 
Cattle, the Guernsey breed of *24 D : Dynamometer, a vehicle '. 7 



Dog dentistry 7 

Dog, filing the teeth of the * 72 

Dog killing by electricity 89 

Dog on the witness stand, a 861 

Doing much 245 

Dough kneader and cutter 262 

Draining cellars 27 

Drains into chimneys, turning 401 

Drawing as an educator 357 

Dredging pro Cess, a new S87 

Drill, hand crank. t . „., .„>...,,♦,' 134 

Drop press, a large 87 

Du&t, atmospheric 39 

Dyeing, Epsom salts and sulphur- 

ousucfd in 34 

Dyeing feathers (39) 299 

Dyelngivory (13) 331 

Dyeing Ivory blue. 43 



Ce"ment for caustic ley tanks 37 

Cement for glass (9) 377 

Cdment for iron pipes 29 

7 



Gases, expansion of bl + ., T (62) i 

Gases in the coagulation of the 

blood 292 

Gasforfuel, natural 287 

Gasforpuddling, natural 37 

Gas light, prices of , 185 

Gas mains, sheet ircm 328 

Gas pipes fatal to trees 47 

Gas refuse, effect on fish S23 

Gas regulator , *166 

Gas, removing ammonia from 341 

Gas retorts, Improvement in 309 

Gas saver, theautomatic *322 

Gastric juice, acid in the 392 

Gas well, a wonderful ,, 130 



Electricity, vaporizing metals by 120 Gasworks, Arc governor for "2$7 

Electricity, wood-cutting by, " 1 " " ■■" ■■ " * ' l - -- 



Electric light, cost of (22) 379 

Electric light ± effects of 24 

Electric railway whistles 390 

Electro- capillarity, experiment in 17 

Electro-chemical paper 43 

Electro- deposition of metals. .893, 407 
Electro-magnetic station indicator 191 

Electro- nfagnets 11 

Electro-magnets (14) 202 

Electro-motograph, the 145 

Electro-motor, the Camacho T . 343 

Electro-plating wlthlron (3) 395 

Elm trees, dangers of 134 . UMUI i, g uu OF u.u 

Emery paper 133 | Gilt frames, cleaning. 

Euiery wheels, turning 91 ; Glacial action 

Employers, the true course for, 



, .... ..... 178 

Enamel of the teeth., 296 

Encephalartus altensteinii, the ... * 39 

Engine and boiler, novel * 199 

Engineering 2,000 years ago 275 

Engineers' and pilots' licenses (33) 282 

Engineers, convention of civil 8 

Engineers, education of 8 

Engineers, schools for 829 

Engine, horizontal compound *210, 211 

Engine, portable *258 * 335 

Engine question, the small 196 

Engine, rotary 248 

Englnesand boilers, small 113 

Engines at the Fair 277 

Engines, compound 386 

Engines, compound vs. oscillating 100 

Engine, small boat 276 

Engine, small printing press 228 

Engines, performance of small.... 148 
Engines, portable and stationary. . 4 

; Engines, reports on small * 273 

Engines, rotative vs. rotary * 112 

Engines, small steam # 340 

: Engine, steam, compound * 19 

; Engines, steam, gain by use of 

condensers 256 

Engine, the Myers rotary * 303 

Engine, three-cylinder * 826 

Engraving on copper 257 

Entomological notes 356 

Ephesus, explorations in 83 

Equine mechanics 22 

Erysipelas 40 

Erysipelas, treatment of 84 

Etching on glass (13) 409 

Ether 21S 

■ Fther, preparation of 54 

Etna, eruption of 175 

, K xblbitioiia, International .,,,.,.,, 71 
Expansion &nd contraction d , b ,...* 325 

1 EKTwlttents T -ae-wi**tau&, ?.<.>..,. 33? 

KxpeflmentSf two typical,,, **J 

Explorations in Central America.. 181 

1 Exploring expedition, the "Wheeler 290 
Explosions, firedamp, produced by 
sound 129 

: Explosion, spontaneous... 343 

■ Explosives, recent experiments on 369 

■ Expositions, great 153 

■ Kucalyptua globulus, the 360 

Evaporation instead of ice 4 

Eye, surgical treatment of the 233 



Face plate, a sliding * 357 

Fa irbaira . Sir William '143 

Fair, machinery at the, Tr ,,,.,,.,.. 292 

Fallacies, popular,, 148 

Fall sickness 321 



Gear cutilngattachmenTfor lathes* 6a 

Geese andganders 117 

Gelatin in coffee (70) 363 

Gelatin, making (9) 187 

Gem stones, manufacture of 49 

Geographical congress, interna- 
tional.. T ,... "32 

Geological discovery, new 115 

German silver (24)409 

German silver for casting 260 

Germ theory of disease, the. 9 

Gift, a valuable 826 

Gliding (61) 347 

Gilding on spelter 27 

- 27 

90 

Glass, boring holes in (16) 218 

Glass, cryst&Mrattion of *386 

Glass for walls, etc 370 

Glass, manufacture of plate 175 

Glass, marking (3) 187 

Glass, soluble (55) 315 

Glass tubes, strength of 17 

Glass, white opaque ,. 211 

Glazing for pottery, new 113 

Gloves, cleaning buckskin.... (66) 363 

Glue, marine.: 106, (28) 2s2 

Glue, strong 33 

Glue, waterproof 91 

Gluing veneers (20) 379 

Glycerin, animal (ft) 302 

Gold In New Hampshire 878 

Gold region, our new 149 

Gong metal, the Chinese 294 

Governor, cut-off * 86 

Grafts, cutting and storing 354 

Grain elevator, a gigantic 149 

Grain, unloading, machine for *111 

Granary at Eilstoi, England * 79 

Grapnel, a new *214 

Grappling too Is T * 6 

Grasshoppers, to kill T T 37 

Grease on clothe*, etc (46) 315 

Great Eastern, dimensions of the 

(28) 346 

Greenhouses, lights for *275 

Grinding swords 135 

Grindstone spi ndles 228 

Grindstones, w ear of 840 

Guano, the origin of... 860 

Gulf stream, the (21) 409 

Gum arable mucilage, preserving. 291 

Gun, an eighty-tun 184, 378 

Gun cotton, a slow , (8) 282 

Gun cotton , compressed 88 

Guns, new Prussian. 134 

Gun, the new French army *^W3 

G j^Mtcepa^tfieory. o£ £h& h ..,, * 91 

II 

Hailstones, soda 262 

Hailstorm, a remarkable 49 

Hair,gray (29) 267 

Hair-heading machine 248 

Hair oil (64) 363 

Hammer, air spring *262 

Hammer, a large trm T 370 

Hammer, large, at Woolwich. . T . . *226 

Hammers, steam 312 

Hammer, the common 873 

Hardening and tempering tools,6tf t 
84, 100, 116, 132, 148, 1G5, ISO, *213, 276 

Hardening a watch spring 155 

Hardening brass wire 155 

Hash 216 

Hatchet, Improved *342 



Falling bodies, rule for force of ... 26 j Hatching, heat for 155 



Fare register, street railroad 294 

Fark En, the ruins of 169 

Fat In forage plants 177 

Faucet, improved * 150 

Fauna of the Middle States, the 

cave 129 

Feed water heaters, gain by using 288 

Fence posts (53) 347 

Fermentation of wine (77) 219 

Ferns, whitening (7) 331 

Ferrotype plates (44) 219 

Ferrule and hook for wftiflietreea* 194 

Fever nests and their remedy 240 

Files, classification of 11 

Files, machine cut (80) 220 

Files, resharpenlng 361 

Filing 133 

Filtering, hot 41 

Filtering water * (39) 251 

Filtering water for boilers (83) 204 

Filtration of water (3) 285 

Fingal cave, the 259 

Firearms, American 387 

Fire commission ers of Boston, Mass. 321 

Fire engine, floating... * 386 

Fire engines, railroad 310 

Fire engines, self -propellingsteam 214 
Fire, fighting with explosives 15 



Hawalians, their physical failure. . 184 

Hay fever 85, 215 

Hay fever, remedy for 08 

; Hay in Iowa, as fuel 193 

I Head wash (65) 363 

■ Health, w orking men' s 289 

■ Heat and its relation to construc- 

tion 114 

, Heating houses, possible lmprove- 

i ment in 336 

1 Heat of the human body 842 

] Heat radiation and colors (2) 379 

! Heat, registering the chemical ac- 
tlonof 216 

Heat.the development of subterra- 
nean T T 305 

Heel trimming machine ,...,.,,'230 

. Herb eultlvat Ion.. i& 

Hides, carbolic acid for preserving 121 

Hilts, dressing the sword 136, 

; Hogs of Ohio, eitfnct 152; 

r Hoisting machine * 4? 

i Honesty, more machine. 15 

- Honey, strained or in the comb,,. 148 

! Horse, buying a 264 

1 Horse power, nominal 107 

; Horseshoe, detachable , *32(i 

Horseshoes, India rubber *16S 



Fire governor for gas works * 287 I Horticulture at the Fair. . . 

Fire grates, open 224 ! Household hints 18jj 

Fire in Chicago, another 64 : Hub, improved ,. ., *1US 

Fire in cotton mill, Fall River 231 ; Huxley, Professor, nnd Harvard. .. 9? 

Fireless locomotive accident, the 68 ' Hydraulic jack *348; 

Fireless locomotive, explosion of a 5 ' Hydraulic mining *216 

Fireless locomotlve.progress of the 17 Hydro-electric cable, the 51 



Fireless locomotive system, the ... 120 

Fire lighter, a (42) 347 

Fire on the hearth, the * 198 

Fireproof construction, premium 

for 280 

Fire, protection from 3 

Fires, usual causes of 232 

Fire underwriters, the board of. . . 226 

Fish bones as fertilizers 337 j Hydrophobia— dog's teeth, the 

Fish, freezing 214 ' Hydrophobia, hot weather 2 

"' " ing by means of explosives 118, 184 i Hygiene, hospital ,. 9 

t.miip.. Hvp. 354 l Hygrometer 43 



Hydrogen by zinc and sulphuric 

acid.... (6) 29a 

Hydrogen gas, making,.. , , 90 

Hydrogen generator accidents, . . 114 

Hydrogen, lifting power of 74, 139 

Hydrophobia 4 

Hydrophobia, a cure f »r 200 

Hydrophobia, death from 15 



Fishli _ 

Fish trade, live ." 354 

Flame, jumping of gas 144 

Flame, recent researches on 101 

Flame, reflecting power of.. T 17 

Flies, to kill 124 

Floods, disastrous 97 

Flour, danger in bad 81 

Flower market at Florence, Italy* 83 

Flowers, lasting (13) 266 

Flume, pressure ina ........(24) 379 

Fly-catchingplant T the * 4 

Flying machine, a *357 

Flying, the perils of 99 

Fly paper r , T ... 75 



Hymenocalyx undulata, the .,.*391 

Hypodermic medication 83 

Hypodermic syringe .substitute for 
the 149 



Ice and freezing house *255 

Ice as a medicine 24 

Ice cream machine 296 

Ice creeper , * 54 

Ice houses and spontaneous com- 

_ . v .._,.__„,. bustion 188 

Flywheel, bursting of a 372 | Ice house, to build an (29)251 



Food adulteration, English 97 

Forces, the correlation of 213 

Fork, swallowing a 292 

Foundery charcoal 130 

Fossil plant, a , 343 

Fossils of the departed 49 

Fountain cave, \a., views in *85, 36 

Fountaln.lumlnous (3) 251) 

Four-footed motion * 16 



Ice in New York city 41 

Ice lenses of unlimited size 276 

Ice making process * 54 

Ice, the coldest (17> 137 

Ignorance and crime : 416 

Immersion lenses (8)409 

Incline, tractile power on an 189 

India rubber, adulteration of 17 

India rubber in Columbia 50 



Dysentery, hew remedy for. 

Dyspepsia and the use of pepsin. . . 85 
Dyspepsia remedies 120 



Fox, the late Sir Charl es Ill I Induction by the Ruhmkorff coll . . 163 

Fracture by long continued jarring* 97 : Induction coils (24) 362 

Franklin Institute exhibition. . ,Sl£ t 328 ► Ingestions, hypodermic 40 

Freights, cheap 401 . Ink,burnlshlng,for boots.... (57) 347 

French Association for the Ad- - Ink, Chinese or Indian 335 

vancement of Science 215 j Ink, copperplate U 

French colonies, industrial re- link, Invisible... „■.,„ S8Q, 

sources of the 144 : Ink stains, removing 43 

Friction pti I leys (18) 409 Pink, sympathetic (56) 219 

Frosts, theory of T 75 | Ink, white 75 

Fruit packing room, a 58 I Insects. Professor Riley on 168. 
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Insects, preserving 

Insects, replacement of Injurious. 

Inventor, honors to an 

Inventors, a chance for 

Inventors and capitalists, hints to. 

Inventor, sad fate of an... 

Inventors, impracticable 

Iodide of potassium 

Iodide of potassium improved.... 

iris, an, and an orchid 

Iron, American. 

Iron and steel, sulphuric acid on. . 

Iron, case hardening 

Ti^n castings, cleansing. 

Iron castings, weak points in 

Iron r cast— Interesting investiga- 
tions 

Ironclad, new and powerful 

Iron, coating with copper..., 

Iron dams 

Iron, English enamel for 

. Iron,uu j liing 

Ir n,'f:iuv martcr* in 

Iron for filming water (60) 

iron for ringing bottles... 

Iron floating on molten iron 

Iron . j:jf vanizing (12) 

I ton hall 

Iron in a battery 

Iron in Missouri 

Iron industry, tlic Gumlierrie' '■ 

Iron in stone, fixing 

Iron, modem cast... , 

J roti t occlusion of gium* bv. 

Iron ore in Now York city 

iron, passage of gas through heat- 
ed 

ivrm nipes* waW.r h: 

Iron puddlers' strike......... 

Iron i^nifies water 

Iron rail prod twin, our. 

Ji-ijn rails al Columbus, Ohio 

Iron shipbuilding at Birkenhead.. 

Ivou ships, prc^c nation of 

Eron sitting removing ,;<jj) 

Iron, lie pai^Miy 01 

Iron, wolgin of cast... (15) 

Iron -.vorks of the United States.. 

Iron works, the Degerf ors 

Iron \viih copper, coating {tu 

Island, a fouling 

It ch, sty rax in 

Ivory, ductile. (27) 
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Mechanical aesthetics and practical 

men , 337 

Mechanical engineering and indus- 
trial operations 208 

Mechanical movement, novel ,* 6 
Mechanic of the future, the,. 353, 372 

Medals, centennial 321 

Medical notes.. 24, 4U h 85, 149,200, 233 

Mcdlcimss, mistakes In giving 85 

Mennonltes, the Ill 

Mental conditions, morbid 48 

Mercury and lead, antidote wanted 24 
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Mcrcury t new method of detecting 56 Patent duinm 



Fire extinguisher 

Fruit jar zijs 

Hairnet 9 

Refrigerator 394 

Safety valve r 6 

Shawl strap ... 185 

Spring, rubber and metal.... 185 

stone breaker 216 

Time detector 72 
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lletachioriil 150 

Metal flouting on 1 Delicti metal 342 

Metallne . . . T 233 

Me lull u rental re fceu relies, recent.. 144 

Metal onnimcntndoii.., T 86 

-Metals, coloring 41 

Metals, sofitfuiiiK 27 

Metals, the precious. 42 

Metals, the transmutation of 184 

Metal surfaces , ornamental 81 

Meteoric h bower, the August 136 

Meteorological and medical statis- 
tics 112 

MeU;r T casting thu aiundard - 34 

Muirk- system, ihc Ifi2 

Mica mines in Nurth Carolina for t 

Microscope as a criminal detective 160 

Microscopical 38 

Mildew in cotton , . „ 90 

Miles and feet, German, Danish, 

and English (24) 346 

Milk can, a novel . ..*342 

Milk cooling can 275 

Mill, a greatilour, 127 

Mlllingmachine, the Tanite Corn- 



Patentee, a Chinese 373 

Patenting iinitatloiiH 309 

PiLtimt lnw, another amendment 
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Quick as wink ... 177 

Quicksilver in California 3 

Quicksilver mines in California... 130 
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Java agricultural and industrial 

c\Ji:iMtlun &tf 

Jommil boxes, boring. 'io 
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Kaleidoscope, to make a. 

Knuri gum 

Kettles, ru^hy 

Kite navigation 
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Uil)Ov:in;ry at Oxford, the new.,.. 

I.zibor prospect? for Mse winter 

LhOol\ ie;-r. and recreation 

Lake or sea in Africa, new,.,..' 

Lake , the highest ^ 

Lakes, African, the proposed ani- 

tlciiil 

'/■mnbljick, maiiLifocruiv of 

landing stage, the Liverpool 

L:::i£r.a^e of iii^cl:1s and animals. . 

1.:l!LlerHt ilLllH'OVtd " 

Latch, improved locking.. 

Lathe, fitting a 

L^the, the combination foot ■ 

I- tiiic vi"oi-fi *261," 

L -iiiiudc* and longitude 

Laudanum 

Lawn and pleasure grounds 

Lawyer's advice, a 

Lead, peroxide of 

i.ead poisoning 

Leaf ami flower impressions. .. i*j:t, 

i.t^uhpr pulp, 

Le.ir iueo motion 

Leg supporter 

Len.*c.*, fii'indiutf and polishing(43) 

l^vttir, TjuildinpiM (2) 

7..-Pv^fM on the iHnslsgipni , 

Level glass-, jul j 1 1 i -t f n j; a (25) 

Leyden jar, to make a { lit) 

Li^vs. mi]L£;iig\\.:>EL- :....■[ 

Libvau ilfSMirij c h :nfroj:ii>n of the 

Mobli*, a iiifnmini-:iL ;r. 

Lick, James ... 1 

Ij1f['^OH!- h Oil ,* 

Lifeboats , ship * 

Life, j^olfj^r-j; ivi-in-d,; of ■ 

Life-saving invi-uLinn, a 

Lighthouse-.-, ww 

Lighthouses, cur 

Lightning ar.d ela^ casters (65) 

Lightning, .are feather beds a pro 

tlon 

Lightning, magnetism In- (37) 

Lightning, oil tired In 

Lightning, fjruteii(ii.-ji from 

lightning rods 58, 106. (19) 

Lightning rods, air in hollow. .(49) 
Lightning rods and water and gas 

pipes 

t-iLi-i-itTi Jiii4. rod-*, are muic-than one 

useful?....... ... 

Lightning rods, how made and ap- 

piled 

lightning rods, metal roofs, gut- 
ters, etc 

Lightning rods or value, are 

Lightning rods, proper size and 

material for 

Lightning rods, pr-uieelive area of 

Lightning rods, uini*' 321, 

Lightning rods, terminals of 

Lightning rods, why should, they 

be pointed?.. 

Light of coming days, the 

Lights of the heavens 

Light, solar, chemical action of.. T 

Lily, the Victoria Regia. 

Link motions, fitting * 

Lithographic stone, French 

Lithography (1) 

Lock, improved 

Lockjaw and quinia 

Locomotive, double bogie tank, ,* 

LoeomoM vea and steam our.-; ■ 

1. 000 1 n olives, coal burning, in the 

South... 

Locuuvtitives for Russia.... 

Locomotive, the largest.... :;;, 

Locust in Minnesota, the 

Locusts destroying a grain field. . - 
I.otni.^ls. the plague of 

LOCUSt, the SUVUElliTIl JfilT 

Log, the HoLohki^ marine 

Longmidc andhuiunk 1 

Loh:^ and the compn^. On- 

Lovajre 

Luii;u L acceleration 

Lu!s;u L attt'lcniliull lr> CiUi^e 

Luteclne or Paris metal 

1>1 
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Millwrights, school of 

Mind reading 

Minerals, New Jtr-sov 

Mines and minerals of India, the. 

Mines, ladders In 

Miniature knitting machine 

Mining, deep 

Mining, the viuidaitiidi's of.. 

Mississippi, improvement of the, 

Mississippi river, the,. 

Miter do\etailing machine 

Molding khMiikh, machine tor, . . 
Molds i'oi ■ casting resin, etc... (10) 409 

Moles 50, 117, (7) 331 

Monument at Saratoga 24 

Moon and the tides, the ;;■>; 

Moon's atmo^pherc^ the , 75 

Morphine, a new uJkaloid from 51 

Mortar for furnace walls (48) 219 

Mo n^r > the requisites for good 
Mosquitoes, wash to keep off. . 

Moss, long 

Motor, a new 

Motor, a .pti roleum 

Mounds in Iowa 

Mounting maps, etc 

Muscaii'n '.'][['..'.'.'...,'.'... r [, ./ 177, 341 
Museum, a new scientific . 136 

Musical glasses (4) 250, (73) 283,(72) 347 
Music Uv telegraph... 
Musicians, primyval.. 
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Nail, a m;*v 

Nails and shoe pins 

Naliv, brittle finger 

\ T ai ion:ii A(^(Jcin>v of S< r 1*. : :rit , (! . . . . . 
Xaval jsrHiiitieriJhe iiisiituTion of 324 

Nuvv, machinists in the 394 

Navy, the German.... 262 

Needle, a novel : 2 f i 

>; ffsJ ep;p;, to make a 53 

Xe -.v books and publications, y, 24, 
r,\ 88, 121, 136, 153, 169, 200, 248, 
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Patent Office again, the 

Patent Office , a panic at the 272 

Patent Office clerks, th.e 401 

Patent Office justice, 65 

Patent Of dee, operations of the. . . 352 
Patent Office , reform needed at the 389 

Patent Office tea set, the 404 

Patent •ffice testimonial, the tow 

Patent Office r the 368 

Patent Office yt-arlv ri'pori ail* 

Patents, nmndian, official list of 
12,28, 41, MJ. Vi'i. !V*, HI*. 124, 
140, 15?, 172, 'l*s, ^i4 t -m, 236, 
252, 268, 284,300, :ilfi h 332, 348, 

3fi4, 380, 396, 410 
Pai(-nt>. Jvuglish, by Ar^L'tJeaji 9, 
24, .; : J, 8H, I>1, 136, 169, 200, ti,i 

248, 280, 330, 361 
J*flttnts in England and I'nliyd 

Statey . %& 

Patents, ofliclil list of 12,27, 44, 
5 ( », 7.1, i«, 108, 12 L, IliJ, 156, 172, 
18S, 204. •£$}> 236, 252, 2tlT, 284, 
30^, 315, 332, 348, 364, aa>, 395, 410 
Patents, rot-nut American and for- 
eign 9, -ti t M.r*. 72, 88, 105, 121, 
136,15a, J7U, l!tt t 201, 2mi, 
249. 264, ^1,2>;, 313,330, L>U t 
^ I 361, 378, 394, 408 

230 j paieiu*, iho Commlssionership of 241 

~ ; >* I Pavement, new concrete.. 136 

5.J 1 Peach brandy {X\}) 219 

Eac L yellows in the 167 

Peas Muve thousand years old.... ; 290 
Peat fuel jfiuHni'iu-t mV tn (.EmaU^ ; 

355, 356 

Peat , leaf mold, etc 99 

Peat paper 337 

PeeuJiur people 241 

Pendulum £ovtmor.-> ''389, 404 

Pendulum, length of a 27, 156 

Pendulum, the cone 26 

Penholders , 160 

Pennsylvania Railway, the.... 341 

Percussion powder lor cartridges 

(59) 315 

Peru t cn^meeriu^ in 257 

Pel ]■ i Uu: L to 11 vs . 1 >u l ref an lion 84 

Petroleum barrels, cleansing .. 124 
Petroleum benzin lor oleoresins. . 41 
Petroleum, boiling point of (17) ... 266 
Petroleum products 58 

70 pharmaceutical conference.Biitish 50 
yl Phelps, Bodge & Co., case of .... 24 

Phosphate of lime... ...(12)331 

Phosphor bronze axle bearings 152 

Pho^lior broiiKHHj new 339 

Phohplioresteiice, in*et;t 231 

Phosphorescence of animal matter 231 

Phosphoretted hydrogen 232 • 

Phosphoric acid, etc., estimation 
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Of 

Phosphorus and phosphates in pit- ■ 

J refaction -. 223 

Phosphorus bronze . 65 

Phosphorus light, the •♦..(66) 203 I 

Photographing lace on .silk 391 : 

Photographs, enameled and em- I 

bossed ,.. * 242 . 

Photographs, immense 402 j 

Photographs, waxing ..(29) 362 ! 

Photograph, the glace or enameled -359 '■ 

Photography on tin (1) 298 \ 

Photo- lithography (12) 202 ■ 

Photo skylight and tent *403 

i'hvlloxcra t chemical effect of the 369 

Phylloxera, the 231,273 

Phylloxera, the eucalyptus and the 292 

' Her^ts^^ViTikce.TT. '.'.',.. .7777(7) ^W 

Pickles 155 

Pit i ure frames, composition for.. 223 

, _ _ Pile* in irak water, preserving 124 

Nitrogen of the soil 129 Pinking iron '342 

Xirm-fTlve^vm x& Pip among chickens 155 j 

Nitrous acid In plants 191 ' Pipeand bolt Ihr^iderand cutter* 230 

Noon murk, making a,. (13) 395 ' Pipe cutting and threadlngmachlne 296 

Xoriualeo[!etre h ihe,.\i,w Yorktirv -Si', : Pipes and.plates, Tion-conot+ive... 290 
Xotesfrom wa^hiiiijion. \}.< . 2*, | Pipes, protecting cast iron ... 255 

ilM. 260 I Piston rings 293, 325 

Pistons and rodf^ turning 293 

Pitcher, water * 22 

Pittsburgh and her industries. . ..* 376 
Piiishur^h manufacturers for 1873 153 \ 
Pittsburgh, the subterranean fires 369 ■, 

Plane irons, grinding „ - 324 j 

Planer, surface, the Hamilton.. .* 319 
Haiu'tury motions,the relations of 84 

Plan<?iary orbits, relations of 17 | 

Planing and molding inaclilne ■ HSn j 

Planing machine, vmicul ... " 163 ■ 

Plaster bandage, a new . . 287 = 

Plate, cleaningand burnishing (13) £ 



Sew Hampshire ,physicalhistoi-yo 

Xcwj)0]"l ton^luinei'iilE? 

>'ewa[>apcrs In Peru.... 

New York State Aftrkculrui-al fair 

Xickel inline in Aust.j-Jili:L 

N i eke! 1 an riaiic sa I ls f, r ,M b 1 2W . '■)'■* ) 410 

Nickel plates, cast 207 

Nickel p5atiii^ 43, 90 

Nickel plating" solutions (11) 346 

Nickel Bat**.. „.,„,. „,,,..... t63)-S47- 

Nile yVnlorJn^ expedition 81 

titrate of ammonia tor gunpow- 
der ..,.., (12) 266 

Nitric acid, neutralizing (2)395 
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Mawr.Pa.* 227 
Railroad employees and their pay 256 
Railroads,consumption of woodbv 287 

Railroads, early opinion of ". 337 

Railroad train, fast 207 

Railroad train timer . 169 

Railroad, wooden, in Michigan.., 358 

Rails, the manufacture of 8 

Rail system, the one 370 

Railway, an 18 Inch 242 

Railway, a portable J* 180 

Railway cars, French ,, 117 

Railway, 440 miles by 65 

Railway gage , cha uge of 72 

Railway rails, rusting of 352 

Railway regulations, Pennsylvania 378 

Railway Review, the Chicago 72 

lli\ 11 w« v jo L Li u s Sloe k , TJ . S 120 

Kailwavfe and wheeled vehicles264, 279 
Railways, English and American 98,215 

Railways, Ouriuan 128 

Hallway Slgnals,the block system of 216 

Kail ways in New York city 100 

Railways of the United States 16 

Railway station, the Holborn via- 

duet ,.,.. . ISO 

Ltailway statistics 180 

Railway track lifter * 191 

Railway trains, coal per mile ..... 305 

Railway traveling, rapid 292 

Railway up Mount Vesuvius 71 

Rain at New Haven, Conn ,.. 135 

Rainbow, a lunar 72 

Kulii gage, to make a... (5) 2S5 

Rains, queer . . 193 

Raisins, making (17) 409 

Ramsden, Sir James * 311 

Ram, the hydraulic * 259 

Rapid transit in New York229,*259,804 

Rarefied air, breathing 290 

Rat science vs. alligator strength . . 134 

Rat, the California wood 68 

Rattan t 127 

Reason wliv, ihe -.. ... 103 

Rebolting machine ... * 127 

lie-nVi; I ion b u.\ E laord (nary , , , + h . + , . . 216 
Reformation in Japan, U& ,,..,. .. 151 

Refrigerating car, railway 290 

Refrigerating mixtures and their 

physiological effects 17 

Refrigerating process, new 88 

Regatta, the annual college....... 65 

Reinholder, improved * 358 

Reservoir, fall of a .230 

Reversion of thoroughbred animals 152 
Rheumatism, guaranain chronic. 149 
Rhodlum,metalllc,new property of 120 
JihodoTypuakerrloides. .......... v 359 

Rib, laying out a curved. j 171 

Rickets and softeningofthe tmnea 200 
Rifle barrels, straightening. . ..(68) 251 

Rifle contest, the International...* 248 
Rifle sights at Creedmoor .... (70) 283 

Rock, crystaline, decnv of ... . ..., 341 

Rock drill, a compound engine... 113 

Rocks, the disintegration of 152 

Roman remains 351 

Rome, explorations in 83 

Root beer 138 

Rope, testing .,.. 185 

Rose, the qualities of the U7 

Rosin oil (18) 266 

Rowers, the training of 37 

Rubber Insulators* substitutes for 344 

Rubber, solvents for 368 

Rubber stamps 156 

RuWicr thermometers, hard...... . 372 

Rudder, improved * 195 

Rule, draft nman's ...*274 

Russian International exposition.. 184 

Rust, cleaning off 107 

Rust on Iron and steel (fl2j 299 

Rust on steel tools (!><■) 283 



Skin diseases* Gurjun oil in < 7 

! Slide valve, the *373 

■ Slide valve, improved *166 

■ Slide valves, pressure on.. . 
Slide valves, proportioning. 

Slugs, rose, to destroy. rj 

3mult r ,»,. 

Soap crutcliing machine. .., . 

Soap, erasive 181 

Soap, hard, with tallow (4) 331 

Soap, soft and hard , (10) 379 

Soap water on Incandescent metals 244 

Soda water law suit, a. $\i 

Sodium press 232 

Soils and fertilizers 99 

Solar heat, differences in ,. 129 

Solder for brass (55) 363 

Soldering tin 43, 

Solder in thin bars (76) 283 ' 

Sound and moisture .......... (10)395 

Sounding the Pacific 179 

Sound, philosophers on ........ 3 

Sounds, the simultaneous percep- 
tion of , *80 

Sound, the transmission of 36 

Spanner, patent *6 

Specific heat...,. ., 132 

Spectroscope, a direct vision 168 

Spectroscope, new ....261 , 

Spectroscopic art in England and 

America 392 

Spermaceti, purifying (36) 251 

Spider, ingenuity of a --., 392 

Spiders' webs and spinnerets *276 

Spike extractor, improved *390 

Spiral theory of physical phenom- 
ena, the.. 36 

Spiritualism, how to investigate... 381 

Spiritual phenomena , 126 

Sponge divers, the Syrian 60 

Spontaneous combustion .. ...... 159 

Spontaneous combustion in hay... 310 

Spring, horse power of a (81) 223 ' 

Spring, winding a tapeied (57) 203 '- 

Square, the 134 

Squirrel's leap, a.... — 133 : 

, Stains of fruit , to i-cinove (48) 289 ' 

\ Stapella hirsuta minor, the ,. .... *83 

! Star catastrophe, a (44) 205 : 

Starch, potato ...(39) :>lo ■ 

Stars, numbers of the fixed 152 

Stay, can we ..... . 160 

Steam and pressure , , . (16) 395 

Steamboat, new French river..... 121 

Strain cars 116 

Steam, cutting wheat by 383 

Steam engines, gain by condensers 

to... . .,. 256 

Steamer Castalia, the English 

channel *27y ! 

Steamer City of Pekln, trial trip . ,*161 ! 

Steamer, new 291 

Steamer, fast Atlantic (21) 331 

Steamer, the Bessemer saloon ... 56 

Steamer, the Tokio 360 

Steam for heating purposes, ex- 
haust.... 336 

Steam generator, the Eclipse *31 

Steaming, fast ., 153 

Steam navigation, early history of 198 

Steam trap , H 

Steel chroi ne 181 

Steel direct horn the ore 323 - 

Steel, French Improvements in ... . 8< 

Steel, hardening (41) 347 ' 

Steel nianufaetureis, to American 280 
Steel, restoring burnt. ...... ... ,6, 180 r 
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Oak apples or ga] is, . . , . . . 

Oatmeal, cooking 

Oatmeal, manufacture of 
Oisitua'hv: 

Beaumont, Elie de. 

liLickhoiii , J . C 

Cornell, Ezra .. 

Curtis, lltfiilaviihi R. 

Fairbairn, Sir W. . . 

Fisher, S. S 

Fx, Sir Charles 

Gavit, John E 161 

Johnson, T. M 150 

Keller, Charles M. 277 

Laird, John. 

Laplace f Marquis de 
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Steel, softening 123 

Steel, tool 21 

Steel, what is 352 

Steel, Whit worth 22, 100 

Stevens Institute of Technology.. 260 
Stevens, Messrs., and (heir iron- 
clads *87 

Stingy remedy for In^eiM,,, 118 

St, Joseph ex posh ion, the....... . 169 

Stone sawing machine, diamond.. *159 

Stones , cutting.... 59 

Storm s, facts about 79 

Stove, an open . *198 

Stove, a novel cooking .. .,. 
Stove plate dressing machine 

American 191 

Stove polish .;.>;*} 219 

Strasbourg goost- culture , 81 



Rennie, Sir John 233 

Saxton, Joseph 341 

Ocher and umber 106 

Odorless excavating apparatus . 175 

Odors ..,. 360 

Oil, cheap transit fur. 48 . 

Oil district, the Butler 228 

Oil, mineral 65 

. Oil, uKVgcmzed (26) 109 

Oil of urn k , (20) 331 

Oils, essential, distilling (64) 219 

Oils, extracting essential. . . 74 

Oil spots on paper (13) 331 



Plating with platinum 106 

Platinum, furnace for melting ,..- si 

Plows, new steam ... * 248 

Plumbers' carelessness. 176 

343 j Plumber's defence, the 292 

I PtKuitnatle burial 



Poisoning by shot 85 

Poke root, the... (48) 299 : 

Polar expedition, the latest. 401 , 

Polish. 3? vend 1 11 ; 

Polishing shirts (77) 203 

Polishing ri words 135 \ 

Population of the United States 152, 263 

Postal cards, incendiary. 723 ! 

Postal system, the 224 

Post Office, the New York 50 

Potassic sulphocyanate (34) 219 J 

Potassium, a lecture experiment 
with... .. 5 



Oil tank cars 31 Potato, a new. ....,*,♦ .. 329 

Oil well, a wonderful 103 Potato bugs, vesicatory SlU, 231,277,356 
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Oleate of soda 

Oleic acid 

Ophh", the ruins of. , . 
Optical delusion, an. , 

Orchid, an, and an iris 

Ordnenceexperiments,Sandy Hook 378 

( ) igans, making hand 55 

O-iurr ;<< ?.l 155 

Ostrich , a human 351 
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Otto of roses 231 I Practical man, the 



Potato bug, the .... 30a 

Potato bug, the Colorado 52 ' 

Potato coverer, improved. ,, ,,, + ,^ 207 

Power for cotton machinery 48 

Power for turning wheels (14) 409 1 

Power in cotton mills 165 

Power in cotton inillb + waste of . . . 329 

Power of a water wheel (9) 409 

Powe v- a li] >p I yin g coin pa ny , a . , . '.. . 1 ; 



Machine department at the Fair. . 

292, 296 

Machines, the uiilitv of.. 215 

Madder, rose (19) 409 

Magnetic condcu^a: hn\. o77 

Magnetic esoerhmtiH 228 

Magnetic iron columns (5) 250 

Magnetic metata, the 4* 

Magnetic ore in New Jersey. .... .. 197 

Magnetic variation (4) 346 

Magnetism, a novel fsj^rinu-iir in*100 
LJafiEiei^.aLion . niolecnlar changes 

of 247 

Magnetization of steel. , :u 

Magnetizing a whiijihw needle (7) 235 

Mugncio-ivieehanital separator 215 

Magnets. 74, i:>> 

Magnets, how made (15) ^3S 

Magnifying glasses <ii> ^j 

Manganese In seeds. 149 

Manganese, sesquioxitle of — (.29) 410 

ifjim moth care of Mexico, the 235 

Mammoth cave discoveries 406 

Man, Huxley's theory of.. ., 224 

Manifold writing m oei ........ (72) 363 

Man, inc-glacial, m Kuglatid 274 

Map, a novel. 292 

Marking cotton piece goods.. (60) 286 

Mary Powell, speed of the 195 

Masters and men , 303 

M atches 43 

Matches, phosphorus 11 

Measuring a tree, 296 

Measuring width of a stream ...... 171 

Meat preserving process 17 



Oiver:. Samuel, centenary of 4 

i>?:idntiou shown by color 2!ff 

Oxygen, discovery of 104 

Oxygen ?^is making 90 

UAvhvih^cu flame, spucim with 

the 24? 

Oxyliydrogen light, the 324 

Oy-icr cull urej ANLei'irmi 368 



Padlock, self. locking.... : '278 

Paint, bliioUrriu*' 123 

Paint brush * 86 

Pain in the lower animals, sensa- 
tion of.... 321 

Painting and varnishing umvs (67) ~>03 
Painting on albumen.] uiper/,.., (2) 409 

Painting on zinc without paint 337 

Painting plastered walls.. 
Paintings, oil, to clean... 
Pa h 1 1 : 1 1 a ™ t lit'l'l ►O;! id i 11 j.: 

Palestine, fxploratiousin 

Palm, the lubcea speciabilii.. 
Paper and Ink, Incombustible 
I\(|>erintf^hvU;vvashcU wall*.. 

Paper, palm 

Papers, onrnishinn colored.., 

Parabola, to draw a + * 

Parachute, M. de i^rouf'i* 

I'aialLnit acid 

Paraffin, some uses of 

Parallel motion 

Parasites 

Parian marble. (38) 

Paris metal or lutccinc 

■ Paris, United States commerce 

; with 291 

Paslgraphy 



Practical mechanic iit the Fair..... 244 j 

Practical mechanism 196 : 

I'jju-ifCftl mechanism 21% 69*, 101% 

133-, ittp.lffl*. 229% 261* 293' 

325*, 373,* 405* 
Practical men a»d mechanical tes- ' 

thetics,,., ._ 337 

Precious metal*, the 232 | 

Premium for carriage lamp 18 ; 

Prescription, a queer looking.. *51,*84 

Press, balanced screwcotton.... .. 15 

L'les-j. hay and cotton 38 . 

Pressure of water in casks (1) 409 

Pressure on piston (4) 409 ■ 

Pre^iLreH t experiments at high.., 216 ' 

Priustiey centenary the 104 : 

Priestley centennial, the 50 

Priming, device for preventing..* 370 

Printers' roller composition. ,,(56) 283 , 

Printing Ink (19) 298 \ 

... , , . . . . . ^t 1M 



Safety valves, formulae for 107 

Sail t thEi shadow..., 52 

SaMnmno uiac , lnhuilug 200 

Salt as manure 178 

Salt raising bread (16) 379 

Salts in food .263 

8 id, a curious property in 337 

Sand, sonorous .149 

Sandstone to marble, transforma- 
tion Of ., 277 

Stmdwbeel t tomake a ., 26 

Sar cphagus, an Italian , 1 21 

Sargasso sea, the 91 

Sash bormg and grooving machlne^lO 

Saw contest at Cincinnati 296 

Saw improvements, gang. ..*50 

Kit wing in mher (44) :547 

Saw making, Freuch . ,. li>J 

Saw premium at Cincinnati, the.. 260 

Saw, premium for circular .... 168 

Saw, scroll. 248 

S ws, speed of .,..(.20) 202 

Saws, soeed of teeth of (5) 218 

Saw, the diamond band 296 

Saxton, Joseph and his labors . . .341 

Scabbards, making sword 136 

Science and metallurgy 3 

^clcaceasii tree 134 

Science, recent advances in.. 19 

Science, the National Academy of 341 
ftfciE^TJFrc American in Ger- 
many, the .. 262 

Sci e.vt ific A m eri t \ > . sp eclal 

edition 288, 353 

Scientific American, to sub- 
scribers ,.... + . + 405. 

Scientific Ambbicax, value of 

the 37, 168, 280 

Scientific and practical informa- 
tion.,.. 9, 17, 37, 49, 81,113,131, 
149, 177, 257, 289, 321, 337, 360, 369 
Scientific industry, society for the 

promotion of ....,, 268 

Scientiflcmarketing 149 ■ 

Scientific investigation, aid to 16 ! 

Sclent, the ... . 264 I 

Scorpions and their venom *178 . 

Scotland, exploratlo a in ...... ,. 8 4 

See ejicoal *287 

Screw cutting tools *21 

Screw propeller h measuring 'a ....*24fl 
Scm shartn T universal jolnUin.,*S40 

ttcrllriufc block, the *133 

Sczaroch an American Invention, 

the *228 j 

Sczaroch, the 

Sea sickness and vomiting .... 

Sea weeds 

S 1-flighter, non-explosive... 
Sensitized paper 
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Stump sawing machine, . 

Stumps of rre£!s, rotting (72) 219 

Subscribers, to onr present and 
future. 869 

Stuttering 275 

■ *306 

. 121 
. 199 
. 352 
. 370 
. 151 

, :m 
, 294 



Ttitos<:oiws, reflmoj' (6) 

I'diipeiiitin v. klllrt? wl^r. .289 

Temperatures, iMid^r^JiiU'l . .. 

Tempering anvils (67) 

Tempering cast steel .... ... (82) 

Tempering steel forcuttmg burrs, 

etc... (8) 

Teredo, the 

Terrapin, breeding 

Testing chlorides 

Testing colors for their i^tncsfi. . 

Testing governors (52) 

Testing oak and pine 

Testing oxide of zinc ...... _.r:Hj> 

Testing urine 

Tests for oils 

Thermometer, mean of a i#>> 

Thermometer, separation of mer- 
cury in a (ns : 

Thermometer, solar radial ion * 

Thermometers, rubber 

Thrashing machine , .iron framed . . ■ 
Thunderstorm, the safest place in 
Tides in theGnlf of Mexico 
Tides of lakes and lakelets 

Tiles , cementing 

Timber, the grew tit of 

Time by telegraph 

Tin, corrosfon of. 

Tin, crystalizatlon of , .... L 

Tin cup, scale on a 

Tinfoil 

Tinning gray iron ... . 

Tin, jir-fwipitatcd 

Tin waste, the utlttaalkm of 

Tobacco, analysis of C19) 

Tobacco :mm1 the brain „ . 

Tool, compound, new ,* 

Tools, forging 

Tools, hardening 

Tools, machine, at the Fair 

Tools, metal working 

Tools, scraping * 

Torpedoes, effects of 

Torpedoes, range of 

Torpedo practice at Xi-u port 

Torpedo, the Ericsson pneumatic* 
Trades' unions h decline of 
Transferring engravings to glass(4) 

Tr2m*iPiantc]\ improved , ,., * 

Trees for avenues 

Trees in hot weather 

Trees, transplanting * 

Trepanning, cocoanut 

Trotting, fast .. .. 

Tj^jy, e-x pi orations In 

Troy, jar* found in the ruins of. .* 

Tunnel, a new Thames 

Tunnels, cost of .. 

Tunnels, ventilation of railwEiy... 
Tunnel, the French and English, . 

Tunnel, the St. t^thaid 

Tunnel, the St. Louis 

Tunnel under the Hudson river..* 

Turnings, tyre . ,,(23) 

Tyndall, Prof, and the Buddhist . . 
Tyndall's address at Belfast, Prof. 
Tyndall's address. Professor. . ,176, 

Tyndall on typhoid , 

Tyres, contraction of 

r 

Underground lailwav in Constant- 
inople 

Underground i;ij|w:ivs in London. 

Underground Lnl-MVin-, the, \ , Y. 
cily.^BOV^ ,; '*-', -339,^371,387 

Undulation, v c j]i>ci'v of jn'imarv.. 

Unionlda;, the Noitli AisieriCaif. .. 

T.'iiitcd ^iaies h machinery in the. .. 

I'reaj in^M r LniM!ikL 1 01 estimating. . 

Trie acid, eilr^!H of 

Urine, ncn- compound from 
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214 
58 
146 
363 
2ti3 
261 
81 
32tl 



291 
341 

i 4or 

141 

9i 

212 



:V1 
SSI 
203 
S62 

m 

819 

SMI 
188 
■ 106 
21 
21 
296 
248 
161 
113 
yiVi 
141 
390 

in!; 

298 
390 
181 

37 
51 
49 
136 
83 
291 
56 
2SS 
169 
321 
196 
72 
37(1 
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2W 
261 

U02 
129 
129 
85 
: L .»5fi 
^4 
392 



Submarine building,, 
Succchu snd bluudei'fl, 

Success, ways 10 .., , 

Suction 

Sudorific , a new 

Sugar making, improvements In 

Sulphate of copper optics 

Sulphur, a mine of liquid 

Sulphur, etherole of m 

Sulphuric acid on lead 289 

Sulphur In Iceland .. ,. 149 

Sulphur In lead poisoning 81 

Sulphur in Sicily, and its reduction 

from the ore.... 295 

Sumac (68) 363 

Sun, measuring the distance of the*180 

Sun. motion of in space (75) 203 

Sun's apparent diameter, changes 

in the . ... 290 . 

Sun's declination, the (7) 395 

Sun , photosphere of the 404 

Sun, spectrum analysis of the 90 

Sunstroke, quick remedy for 131 

Sun, the constitution of the. .,393, 404 

Sun, the temperature of the 339 

Sun, velocity of the (13) 314 ; 

Suiiersiition.mediaeval 343 j 

Surgical freezing , 242 



Vacuum In a bottle '75 

VatvE! for gases and e j jrro^ive li- 
quids 100 

Valve*, setting locomotive 124 

Vanilla from pine inn 3 -;.... .... 37 

Vnnllline 342 

Van h the lake and tin - of.,.. 184 

Vapory and J 1st solar utyn. 17* 

Vurni *h. ra mflin..- Ul 

~ — - .pity|f 11 

Vase L'or iloivcE-ing'THjlbs , .'■359 

Vegetation, more curious o9 

Vehicles,wheeled,and railways .264, 279 
Ventilation and cooling nlr ....... v 23 

Ventilation, simple plan of 324 

Venus.transit of .53/114, 155, (52) 2S3, 400 
Vertebrates, power of thought in. 247 
Vessels, apiKimtun for raising.... *21S 
Vibrations of solids optically stud- 
ied, the . . Mft! 

Vlfioritc :t":l 

Vinegar from iuoUi^^ 75 

Violin notes, softening ., 
Violin tones, softening... 

VEj(! work 

Vise .work— Pening 

Vise work— Tools.. . 

Vivisection 

Volcanoes and earthquake 
Volatilization of metals.. 



(26) 



49 
123 
164 

■197 

192 

247 

311 
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Swat ra, the . 191 

Swelling of cattle 58 

Swim? can you 96 

Swimming with the clothes on.... 180 

Switch accident j a. 48 

Sword grips, making 136 

Sword manufacture in Birming- 
ham 135 

Sydney exhibition, New South 
"Wales 337 

T 

Tallow, bleaching 27 

Tan on the face and hands 139 

Tape worm, kousso for T 233 

Tapping machine, water main.. ..* 118 

Tapping screw threads .(14) 298 

Taps and dies .,...,..,., 101 

Taps, forming and tempering 340 

Taps, making ....*(1) 187 

Taps, V-threaded. .. 228 

Tar roofing . < 73) 347 

Taxing power of the legislature ... 32 

Tea exports, Indian 245 

Tea* Indian and Chinese... 247 

Tee Eli, chemical and galvanic ac^ 
tlon on 117 



bensitizmg geiaun m i m ^v^" ««. .. .■ ■ . . ■■,■■■ ■ ■■•'-- ii* 

Sensitizing gelatin paper 82 I Teeth, composition filling for.(l) 202 

Sensitizing paper (64) 203 Teeth from vulcanite, removing. , 361 

<- ■ 1 A__. ..__ ^__,__ •* --.. I Teeth-, manufacture ot artificial 
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161 

. 54 



(13) -&H ■ Printing machine, fabric 



..(16) 409 
*183 



.(12) 409 
.,.., 83 

...- 7 
.... 6 
(10) 331 
.,,. 7 
.... 183 
. . .* "US 
.... 290 
.... 177 
. , . . 1« 
.... 26 
.... 153 
(38) 251 
.... 18 



1 Patent deci&io^s of the courts: 
! Air, carbureting... 248 

Alphabet blocks. 88 . . . . 

• liolltr furnace 136 1 £ um P' the Sprengel 

Bracelet 88 i Putty, colored, 



Printing, polychrome... 

Printing press improvements, re- 
cent . . . T 32 

Printing without a press 199 

I 5 ri h mat it c olora .pi-opon ion s of the 75 

Prison reform., 336 

Prizes for k±sa\h 325 

Prizes tor essay* on steel 376 

Prizes for hand turning 168 

Propeller of the Britannic * 56 

Propeller shafts, lining. / 107 

Propellers, screw 86 

PrurlF-'u and pruritus 3M 

Pulley, loose * 102 

Pulley, taper sleeve, and wheel 

fastening * 22 

Pumptfiaicnltv, a ... (28) 409 

Pirmpfiig engine, automatic 296 

Pump mechanism, Improved * 242 

Pumps, improved steam * 38 

Pumps, test of (8) 250 

"---"-•• 95 

107 



Sewage, machine for drying 131 

JjtJ wttKC Qu cstion , the , 

iifiwiage, utilization of 

Sewing machine motor 

Shad, American, in Germany.. 

Shad shipped to Persia 

Shaft and cranks, waterworks 

Shafting, how to line 

Ship , a new double 

Ship, capsizing a 

Ship launch, disaster ata ..,. 

Shipping of the world 

Ships, non-inflammable. 

Ship, the polyspherlc — v . . 
Shoemaker's,eoniblnfition tool 

Shrinkage in hardening 

Shrubbery, the .. 

Silk rags, utilization of 309 

Silvered telescopic mirrors 177 

Silvering glass (20)267 

Silvering glass, Draper's method 

Of ... (31) 267 

Silvering glass, Siemens' pro- 

ee$tt (19) 331 

Slivering mirrors (-13)208 

Silver ore from Connecticut. . . . . 293 
Silver plating ,. ...(15)187, (23) 362 

Silver plating fluid (35) 299 

Singeing cloth, machine for *886 

Siphon, a great *216 

Siphon for drawing liquids *228 

Siphon for poisons and aclda *274 

Siphon water ram, a *357 



181 
w Teeth, mounting of artificial .. .. 200 
% 7 Teeth of children, removing 17 



Teeth, value of the 10» 

Telegraph between Great Britain 



278 
, 378 
*403 



and Ireland . . ,,....,. 

Telegraph cable, Brazilian 

Telegraph, conception of the... .. 

Telegraphic cables 

Telegraphic crows , 

Telegraphing, quick 

403 j Telegraph lines, government mo- 

81 ! iionoU- of the 

100 ' TcUifnimli paper, chemical (37)299, 
242 <«&) 34? 

139 \ Telegraph posts, trees for ,. ++ 153 

•359 ■ Telegraph relay, new 376 



, 69 
. 275 



400 



Wagon, dumping , . *118 

"Wagon Jack, improved ....*198 

"Walking feats, recent i^ii 

Wall paper, red, dangers of 343 

Washington, D. C, notes from 

20,148, 260 
"Waste in manufactures, preven- 
tion of 1 m 

Wntdi kftv, refitting a liiil 

"Water impurities, rain 54 

Waicr m cisterns 156 

Water in tfrtivaiiiaed pipes .... (13) 202 

Water in lead pipes (11) 202 

Water in the spheroidal state. (31) 219 
Water, maximum density of ... 232 
Water power sewing machme (15) 409 

. Water pipes, lime In 81 

Waterproof glue t 80) 204 

Waterproofing cloth .... 74, (42) 347 

Waterproofing compound 290 

Waterproofing linen 113 

Waterproof paper . 146 

Waterproof paper.. .. (23) 409 

Waterproof silk paper.... ,., 39 

Water, purifying 155 

Water, sanitary condition of. , . 51 

Watertroughs, size of (3) 409 

Water, weight of... 156 

Water wheel, current ... . ,.*223 

Water wheel govern or - .*182 

Water wheel, the Blackstone and 

Elmer *134 

Wave motion .... 356 

Weapons, the results of improved 50 

Webster, Daniel, statue to 185 

Welding, the philosophy of 118 

Wells, foul.... ,. 36 

Well water, microscopic examina- 
tion 41 

Wheel question, the (5) 298 

White metal 139, (51) 363 

White not a color .. (5) 379 

■ Whit-worth Industrial heholarships, 

the' *:#;{■ 

Wiredrawn steam, loss from 107 

Wire tramways "370 

Wind, pi'essus'e and velocity of ..123 
Wind 1 printing the direction of the 152 
Wood a costly building material.. 183 

' Wood, dyeing black (18) sua 

i Wood, filling for (61) 347 

Woodlands, the American .. 152 

Wood, phenlc acid for preserving. 184 



Wood, ihe preservation of. 



Clover seed" machine"!!"!" 408 j Putty, removing old 

Corn planter 280 | Pyrometers 216 



Sirlufl 31 : Telegraphy, 

1 Sirup, making starch (27) 379 I ,™ elec 

I Slat-leWd rivals, our 113 Telegraphy, 



Slie, printer'agold 

SktMeioDJzlug leaves,* 



Telegraphs in Mexico . 72 

Telegraphs, open circuit (5) 395 

i Telegraph survey, Pacific Ocean.. 191 

! Telegraph, the Brazilian 136 

■ Telegraph, the builder of the first 103 
Telegraph, the Pacific ocean. .,..* 259 
: Telegraph wire, four messages on 

one 56 

Tetegi-ajsh wires, ,... 184 

Telegraph wires, kite tails and.,,. 113 

Telegraphy, American 121 

Telegraphy, an improvement in 

cable " * 258 

Telegraphy, r c'abie"!"!'.!!'292, 324, 372 

; Telegraphy, cheap ...... 406 

Telegraphy in the United States. . 294 
Telegraphy, new discovery in— 

" " electro- motograph 145 

jbyj pneumatic 180 

74 , Telescopes.constructing mammoth 165 
* 155 I Telescopic lenses, improved 216 
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'1 18 
168 

320 
168 



Hi pret 
Woodworking hup 'cm em 

Worker'sfrlend, lite ... . 

Workmen, cheap, andiVar work.. 

Workmen, dealing with 

Wounds from no ew.w plosive bul- 
lets 303 

Wrinkles, two '258 

V 

Yacht for the KheVlive of Egypt. -* 2:11 

Yacht, the royal 161 

Yarn congre ss, the — 891 

1 Years old, a hundred and twenty. . 184 

Yeast (61) 299 

Yellow fever, protection from 95 

Yellowstone hot springs, the *179 

Yuccas, the *3y^ 



Zinc by water, precipitation ot. .. . 323 

Zinc wnlte, to restore* . ♦ • . ♦ 184 

Zodiacal light, the 116, (16) 266 
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Back Page - $1.00 a line. 
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STENCIL DIES 

■J * Ui-1 U1JJ comDlete C 



For cutting business 

Stencils, all sizes. Also 

complete outfits for Clothing Sten- 

.... „„.,, ......ka, with which young men are making 

j from$5 to 130 a day. Send for Catalogue andsamples to 




ti .7.000 IN USE in o 
uE'SSTEAMPUMPO 

FOR EVERY POSSIBLE DVTY 

CAUSEWAY& FRIEND STS. BOSTON. 
50 CANALST. CHICAGO. 



CHEMIST, ANALYTICAL AND <:UN*CLT1NG, 
CUMilK tiC I A^aftsa^saud recti pts,a6pecittlty Torres 
; poitdeiice solicited. J. Crkcse, 5 L J Maiden Lane, X. Y. L 



ells and Key Checks, with which young men are making 
mHiue j-siHf - - - - - - /u ctruiB « ime, ;from|5 to £30 a day. Send for Catalogue and sar "* '■■ 

xufliuc r ttK e /^ hum u. nue. g M SPE NCER, 111 Hanover St., Boston, Mass. 

Engravings may head advertisements at the same rate ' ^^ ^__ 
perline, by measurement, as the letterpress. Adver- 
tisements must be received at publication office as ■ 
early as Sridaymorning to appear in next issue. \ 

Barnes* Foot Power Scroll 
£awB«fc Lathe.— They are a Won- i 
tjeh to all who see them run. More | 
MONEY Is made with them in the 
aliortefittime. More pleasure, know- ; 
ledg(? h and interest for the money in- j 
Tested than any known article. All 
should have a full description. Thou- 
sands now using them. 

Address, with stamp, 

W. F. & J. S. BARNES, 
Rockford, "Winnebago Co., 111. 

Live Quail Wanted. 

Either western or southern birds. Address, with lowest 
price per dozen, H. NORCROSS, P. O. lioi 773, New 
York city. 

Train Your Children 

In accordance with the Science of Mind, as taught In the 
Phrenological Journal, and your gray hairs will not 
go down to the grave in sorrow, because of lives misspent 
andfrultless. Sent three months "on trial" for 50 cents. 
Single numbers, 30 cents. A year, $3. New volume. 
Address S. R. Wells, Publisher, 389 Broadway, N. Y. 

(fe K. o Cl~l \ ^ DAY— Employment for All At Home. 
«t>0 K !•> JL "Ag ent s M'F'o Co., 39 Nassau St., N.Y 

, "OTS for SALE or to LEASE— For FOUN- 
1j deries.manufactories.chemical works, 

Sic.-Large blocks of lots, with bulkhead water front, 
suitable for large f ounderies or factories ; also, blocks of 
lots suitable for dwellings; prices low and terms verj- 
easy. Apply to S. B. sCHfekF.BL.IX , 170 V* lliiam St.,V\ . 

NGINES ANDBOlLERS, 4 to 80 H. P., 

now on hand. Good as New. Send for Circular. 
JAMES HILL & CO., Alle gheny City, Pa. 

OOD OPPORTUNITY. — Buggies, Car- 
riage* and Wagons.— A well established business, 
working ibhands and steam machinery, requires an expe- 
rienced man, with some capital, to go Into business at mis 
place. Apply.for next 30 dkys, to K. G. CROSS, Chatta- j 
nooga , Tenn . 




THE 



TSAIE ENGINE. 



Noiseless in operation— Perfect 
in workmanship— all light parts 
of Cast Steel. 

Every Engine indicated, and 
valve corrected to give the high- 
est attainable results. 

Warranted superior to any 
semi -portable Engine In the 

Send for Price List and Cir- 
cular. 

Herrman & Herchel- 
rode M'f'g. Co., 

Dayton, Ohio. 



Amateur Workers in 



I 



a c 






Ladies at Home 



And Men who have other business, wanted as agents. 
Novel plana, pleasant work, good pay. Send 3-cent 
stamp for particulars. The Geaphic Company, 3!M1 
Park Place, New York. 



of any form or size, made to order by F. C. BEACH 
& CO., 263 Broadway, New York. Makers of the cele- 
brated Tom Thumb and Miniature Telegraph Instru- 
ments. 



I WANT A PAUTXKli, with from <i to 
$10,000, to extend my business (Machinery), already 
three years established. The best opening in California ,_._____ _ , ... , w . 

for the right man. For particulars, address O. B. FfcN- t MAGNETS— PeiTlIaneilt Steel Magnets 

NER, No. 7 First St., San Francisco, Oi l, : 

AGOLDEX HARVEST FOR AUEXTS.— 
Brooks's Patent Diamond Steel Knife and Scissors 
Sharpener Is perfection-, latest and best selling invention 
out : price $8 per hundred ; sent C.O.D. Silver plated sam- 
ple, elegantly nntshed. with circular, by mail, /or 50 cents. 
R. L. FLETCHER, 95 East Broadway, New York. 

I~MT'ORTAX'rT , ORALL" LARGE CORPO- 
RATIONS and MANUFACTURING CONCERNS.- 
ncrk'M Watchman's Time Detector, capable of 
con troll Ins, with the utmost accuracy, the motion of a 
watchman or patrolman, as the same reaches different 
stations of his Oeat. Send for a Circular. 
J. E. BUERK, P. O. Box I.OSr, Boston, Mass. 
N. B.— This detector Is covered by two U. S. Patents. 
Parties using or selling these Instruments without au- 
thorltyf rom me will be dealt with according to law 



Now is the Time to Subscribe 



FOH THE 



New York Weekly. 



BEST STOEY AND SKETCH PAPER PUBLISHED. 

CIRCULATION 350,000. 

Largest Circulation of any Paper in the World. 

Everybody Reads It ! Everybody Admires It ! 

SEND THREE DOLLARS, 

and you will receive , for one year, the most popular liter- 
ary paper in the world {postage prepaidby us), containing 
about 

34 Complete Serial Stories, 

150 Short Sketches of Love and Adventures, 

90 Poems, _ 

500 Pleasant Paragraphs, 

50 Suggestive Essays, 

53 Josh Billings' Articles, 

300 Spice-Box Contributions, 

Our Etiquette I>ei>«Ttmcnt,givingadvlce on Good 
Behavior, and instructing the young how to act at Wed- 
dings, Parties, etc., 

1300 Knowledge-Box Recipes andMedicalsugges- 

5000 Answers to Correspondents, on Law, Love, 
Lottie and History, 

BOO Items i)f Interest, . , 

5'i Ladles' Work-box Articles, embracing advice 
about the Making and Cutting of Dresses, the selection of 
Materials, etc., 

250 Historical Items, etc., etc., and a variety of 
other interesting reading matter. 

SUBSCRIBE FOR THE NEW YORK WEEKLY 

AND YOtJ WILL BE 
AMUSED, ENTERTAINED, INSTRUCTED, 
and cheered by the weekly v isits of a paper that has neve 
failed to merit the esteem o f its millions of readers. 

Terms to Subscribers : 

One year— 1 copy {postage I One Month 25 cts 

jree) $3 I Two " 50 cts 

11 Scopies 5 I Three " 75cts 

4 " 10 Four " $1.00 

8 " 30| 

Those sending $20 for a Club of Eight, all sent at otti: 
time, wfll be entitled to a Ninth Copy Fbex. Getters u\> 
of clubs can afterwards add single copies at RV.50 each- 

Z-&~ Specimen copies can be seen at every post- oince 
Jnig store, and news agency ia the Union 

Is Makikg KaMITTAXC^S FOB SUBSCRIPTIONS, always 
procure a draft on N T cw York, or a Post- Qflice Jfoney Or- 
der, If possible. Where neither of these can be procured, 
echo, the money, but always inn registered Jmer. Ttic 
rectal ration fee has been reduced to ei(jfit cents, and the 
present registration system has been found by the postal 
authorities to be virtually an absolute protection against 
losses hv mail. All Postmasters are obliged to register 
letters whenever requested to do to. 

In addressing to Stbebt& Rhith. do not omitonr Box 
.Vum^r. By a recent order of the Post-Office Depart- 
ment this Is absolutely necessary to ensure prompt deliv- 
ery of letters, 

THE NEW YORK WEEKLY POSTAGE FREE. 

On and after January 1, 1875, we will prepay the postage 
on the New Yoek Weekly. Now is the time to sendin 
subscriptions, as all mail subscribers will hereafter recelTe 
the New Yoek Weekly postage/ ree. 

All Lettees should be Addeessed Td 

STREET & SMITH, Proprietors, 

'45, 27, 29 and 31 Rose St., N.Y. P.O. Box 4896. 



PORTABLE STEAM EXCISES, COMBIX- 
inp the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They arc 
widely andfavorably known, more than 1,000 being In 
use. All warranted satisfactory or no sale- Descriptive 
circulars sent on application. Address 

TIIK J. C, ilOADLEl" CO., Lawrence, Mass. 

SHINGLE & BAEEEL MACHINEEY. 

EVART'S nfP, JIKADINC; AXI) SUING J,K SAW, 
STAVE crTTKKS, JOINTEiW. EQUALIZERS, AND 
HEADING TURNERS. 

BAILEY GAUGE LATHE— For turning all kinds ban- 
dies and Cabinet work r Simplest and best in ukc. We 
man uf act lire a full llB*.-a£LWaadLftn$ Iron Work-ijyi. jbwjtt to 
.Vaehinnrv. Steam Engines, Arc. AuaTTSS t .... ... . 

_ 37^ _ T - E - BAILEY & VAIL, JLockpurt, >.', Y 

Machinery of Improved Styles for making 

SHINGLES HEADING, AND STAVES. 

Sole makers of the well known Improved Law's Patent 
Shingle and Heading Sawing Machine. For circulars, 
address TREVOR & CO., Lockport, N. Y. 



RICHARDSON, MERIAM & CO., 
Manufacturers of the latest Improved Patent Daniels' 
and Wood worth Planing Machines Matching, Sash and 
Molding, Tenoning, Mortising, Boring, Shaping, Vertical 
and Circular Re-sawing Machines, Saw Mills, Saw Arbors, 
Scroll Saws, Railway, Cut-off, and Rip-saw Machines, 
Spoke and wood Turning Lathes, and various other kinds 
or Wood- working Machinery. Catalogues and price lists 
sent on application. Manufactory, Worcester, Mass. 
Warehouse, 107 Liberty Street, New York. 17 
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RON BRIDGES— Clarke, Reeves & CO., 

PHCENIXVILLE BRIDGE WORKS. Office, 410 Wal- 
nut Street, Philadelpbia,Pa. 

Specialties— Accurate Workmanship— Phcenix columns- 
Use of double refined Iron. No welds. All work done on 
the premises, from ore to finished bridges. Illustrated 
Album mailed on receipt of 75 cents. 

DYKKTiSElfiSS'Sttid tweniy-five cepts to GEO. P. 
ItCAYELL & CO. T 41 Park Row, Now York, tonhelr 
l*amphlet of ont hwiirea pages* couta Urinal? his of fi,M0 
newspa pel's, and estimates showing cost of fitly urliai up r 



Can be supplied with the following HARD and RARE 
WOODS, plaacd ready for use, in 1-8, 3-16, 1-4, S-8 in. and 
upward: Cash to accompany orders. Rosewood, Satin- 
wood, ffollv t Walnut, Mahogany, Ebony, Red and White 
Cedar, Bird" h fi-eye Maple, &c. 

a. W. Read & Co., 

186 to 200 Lewis St., foot 5th & 6th Sts., E. R., N. Y. 
B^" Orders by mall will have prompt and careful atten- 
tion. Enclose stamp for Catalogue and Prlce-Llst. 

, UR~COVERING FOR" BOILERS ~AND 

PIPES saves Twenty per Cent in Fuel. 

OCR FELT, CEMENT, AND PAINT FOR 

ROOFS is the best in the market. 

Asbestos Felting Co. 

316—322 Eront St., N.Y. 

TURBINE 

Water Wheels. 

More than four times as 
many of James Leffel's Im- 
proved Double Turbine Wa- 
ter Wheels in operation than 
any other kind. 24 sizes 
made, ranging from 5$f to 
96 Inches diameter, un der 
heads from 1 to 240 feet. 
Successful for every pur- 
pose. Large new pamphlet, 
the finest ever published, 
containing 160 pages and 
over SO fine illustrations , 
sent free to parties inter- 
ested .q water puwei". 

JAMES LEFTEL&CO., 
Springfield, Ohio, & 109 Lib- 
erty St., New York City. . 

Corrugated Iron, 

Iron V'Ui Idlings. Itoois. Shutters, &c, r 

JHIriF,ir J BOS' HHIDOK & ROOF CO., 
Send for Circulars. Office 5 Dey St., New York. 

A7//PA"iS PATEXT PLANE GLIDE. 
FiulinpenMiMii Z& tiu uft'ng the Plana. 
Mtprcthari twfett die amount of bevel - 
iiiK (jf squaring rjaji ty$ Oonei by the aid 
v[ this device + Elian without It, aud done 
mure aecuvately & with tens exptitlenee. 
it ^3" be attaehed to any plant, wood 
or iron h and adjusted to asiy desired uu- 
Klc in a moment's timr. oyu scale in de- 
,Kii.ii£ from 25° to GO 5 . 
Qnejfuidn sent to wiy address for |fl. A very liberal dib- 
aojit to c.;mvassJn*r iiffeuts juul ths trade. Tciri&oryf&r 
sale l>y ttatcort^OTmty. Tot paHlc«l*tr&, imauiru of Win, 
f. faas, Minerva T O., owner of Ohio and Fennnylvimla. 
J. Vr . VogtesonKj Minerva, O., owner of Illinoiw. M. M, 
Sflt&e, IJctToit, Mich.> owner of Michigan and WiH^onsin, 
C. (*. I ounjj, Atlanta, Oa. T owner of Georgia. Parties 
from other territory* ad re$g the liatentee* 

Minerva, Stark Co., Ohio. 




PATENT 

Planing & Matching 

and Molding Machine a + Qrn\ and Wood's Planers, Self - 
oiling Saw Arbota, and other wood- working machinery. 
S. A. WOOD'S MACHINE CO., i 91 Liberty St., N. Y. 
Send for Circulars, etc. ( u; Sudbury St., Boston. 

i MATKi:ilS T FOOT&ENUIXKi-ATi-It:iS. 

1 \. Highest award at Franklin Institute Seml-Centen- 
nial Exhibition. Send for circulars. P. E. CHASE, No 
1 Allium Street, Newark , N T r ,1, 

F OR~ SALE— " At"" Half "pTice— A Denmead 
Disintegrating Mill ; has been used only as a trial, and 
is as good as new. Apply to 
READING & HUNT, Wilkesbarre, Pa. 

LUDLO W ~i? "ALU p mT 

FRED. STONE & CO., 3 Park Place, New York 

~~~EAGLE FOOT LATHEs7~~~ 

5?rnall Engine Lathes, Hand Planers for 
metal— Slide Rests, Circular and Foot 
Scroll Saws— all of the neatest design and 
superior finish . Our catalogues describes 
every tool necessary to fit out the Artizan 
or Amateur, as lvou as the Boys for the 
Holidays. 

WM. L. CHASE & CO., 

95 & 9; Liberty St., New York 




MACHISERY, 



NEW & SECOND-HAND. 

Send for Circular. Chis.PL ACE 
& CO., 00 Vesey St., New York. 



Niagara Steam Pump. 

CHAS. B. HABDICK, 

23 Adams St., Brooklyn, N. Y 

PTTWr.WTTTfr For the Best and Cheap- 

iKD est aMrc s s THE STILES 

DROP PRESSES, middlktown, conn. 

(hi n j.-. A 1 nnn invested in Stocks and Gold pays 
:<plU LU <plUUU 200 per cent a month. Send for 
j parflculurs. Tr.MKJUncE ft Co., Bankers, 2 Wall St., N,Y 
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PHE Union Iron 'Mills, Pittsburgh, Pa. 

-*- The attention of Engineer* aim Aicliilecls is called 
to our im loved Wroughc-Iron Beams aud Girders (pat- 
tented), in which the couiiouod welds between the stem 
and fiangjs, which nave proved so objectionable in the old 
mode of manufacturing, are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable as can' he 
obia.i.ed elsewhere. For descriptive lithograph address 
Carnegie, Kloman&Co., Union Iron Mills, Pittsburgh, Pa. 




! greii* . 
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SMALL MILLED MACHINE SCREWS made 

to order. Samples and price list sent free. 

Curtis M + F T n Co., Brattleboro, Vt. 



0_LASS IVTOULDS, for Fruit Jars, Lamps, 

VXBottles,^-"Ai nk Stands, etc., made by H. BROOKE, 
15 years Coh. White and Centre Sts., N. Y. For any- 
thing new in glass, you will require a mould (or die). 

35T" Particular Attention paid to MOULDS for IN- 
y£NTOE&, Send model or drawing ; inclose stamp. 





AGENTS WANTED. 

Men or women. $34 a week. Proof 
furnished. Business pleas-antand honor- 
able with no risks. A 16 page circular 
andValuable Samples free. J&Jr~A postal- 
card on which to send your address 
costs but one cent Write at once to 
F. M. REED, 8th st., new york. 



PATENT for SALE— The Climax Boiler 
Composition and Patent Paint, for removing and 
preventing incrustation, however thick, in Steam Boilers 
of every description. Has been thoroughly tried and tested 
by the largest Steam users in England. The paint is re 
markably cheap, and will alone keep Boilers, &c. , free for 
6 months or more. Patent right for America to be sold 
Full particulars, apply to the Works, 109 Victoria St. 
Birkenhead, England. 



a week and expenses to all. Articles 
new, staple as flour. Samples free. C. M. 
LININGTON&BRO., N.Y. or Chicago. 



Screw Chasers, 



Drill Gauge. 



One pair of Chasers sent free to any address for 75c. 
10, 12, U, 16; 18, 20, 22, 24, 36 28, 30, 32, 36, 40, 48threadsto 
in. Drill Gauge, indispensable to all who use Twist Drills, 
sent free hy mail for £1 .50. Price List of Small Tools free. 
GOODNOW & WIGHTMAN, 23 Cornhlll, Boston, Mass. 
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ENUINE TURKEY OIL STONE. Also, ARKAN- 
SAS AND WASHITA OIL STOKE. 

BOYD & tnSSE, N. Y., Manufacturers. 



ANTED, IMMEDIATELY— A Bolt and 
, . Rivet Machine— also a Nut Machine. Must have 
the latest improvements and be in thorough working or- 
der. Answer by letter, stating price, and where the ma- 
chines may be seen. I. M. ROBERTS, Secretary Moisic 
Iron Co., Montreal, Canada. 

Andrews" Patents. \ 

' Noiseless, Friction Grooved, or Geared Hoist- E 

ers, suited to eTery want, 
Safety Store Elevators. Prevent Accident, it 

Rope, Belt, and Engine Break. 
Smoke-Burning Safety Boilers. 
Oscillating Engines, Double and Single, 1-2 to . 

100-Horse power. 
Cftntrifujru.1 1'urapK, 100 to 100,000 Gallons ! 
1 uer lutnule, Beat Pumps in the World, pass ! 

Mud? Sand T Gravel, Coal, Grain, etc., with- . 

out injury. 



PARTNER 'WANTED.— An ingenious Ma- 
chinist with $5,000, and capable of taking charge of 
a light manufacturing business, can secure a profitable 
interest in. an old established House, doing a large H-ade 
throughout the country. Address Box iifrS, Baltimore, Md. 

Free to Sewing Machine Agents. 

The Wilson Reflector— An Illustrated Sewing Ma- 
chine Journal, published monthly, devoted to the interest 
of Sewing Machines, and everything manufactured bv 
Sewing Machines, Literature and General News Eight 
pages and forty columns of choice miscellany and reading 
matter. WILSON SEWING MACHINE CO., Publishers 
Subscription price Fifteen Cents per annum, with an 
elegant chromo fret, |>o^la£C prepaid. Free to Agents 
and Dealers in Skivin*; Machines tmil Attachments. - 
Address, WILSON'S REFLECTOR, 

Cleveland, Ohio, u. S. a. 

W" OOD-WORKING MACTINERY _ gTeN- 
erally, Specialties, Woodworth Planers and Rich'- 
ardson s Patent Improved Tenon Machines. 
Central, corner Union St., Worcester, Mass. 

WITHERBY RUGG & RICHARDSON 



PATK\T 



[•]«»■:{*]«« 



SHAFTING 



The fact that this Shafting has 75 per cent grea4er 
strength, s finer finish, jmd is Truer to page, tbiin imv 
other in use, a-emiors it utldou^tcdlv I he jnost ecmionjirrt?. 
We are also the sole manufacturers of the Celebrated 
Collins' Pat. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2nd and 3rd Avenues, Pittsburgh, Pa 
¥W" Stocks of this Shafting in store and for sale by 
FULLEU, DANA, & FITZ, Boston, Mass. 
CEO. PLACE & (;0., lit Chambers street, N. Y. 
PIERCE & WHALING, Milwaukee, Wis. 

AfflTCH SAFETY HOISTING 

\J X 1l9 Machinery. 

OTIS, BROS. & CO., 

No. 348 BROADWAY, NEW YORK. 



WM. D. ANDREWS & BRO., 

414 Water Street, Nov York. 



BANKRUPT'S SALE OF HORIZONTAL | $e n S4$ r C irelfi?;® B ™"*' and EconomicBl - 
and Vertical Steam Engines. Also newandsecond- 
aud Machinist's Tools. Send for circular at 

THE TALK IKON WORKS, Sew Havm, Conn. 

A SAW THAT IS A SAW, — StlMM*:diu£, 
cuts 3 inch plank same ease as 1 inch. 1 man do 
like amount of work as 3 men. L. B. COXE&CO.,197 
"Water Street, New York. 



H 



AND SAW MILL— Saves the labor of 3 men. 
HILLS, 51 Courtlandt St., New York. 



S. Ct 



$77 



1? AT3 TTTWIT F0E ALl ln tne Rubber Stamp 
J? XJjX 1 U ll ill Business. Address DOKMAK'S 
STENCIL AND STAMP WORKS, Baltimore, Md. 



Second. Hani Engines and Boilers, 

of all kinds and sizes, BOUGHT, SOLD * EXCHANGED. 
Large stock always on hand. Send for circular to 

ROBERTS » KING, 119 Liberty St,, New York. 



A WEEK to Male and Female Agents, in their 
locality. Costs NOTHING to try It. Particulars 
FREE. P. O. VICKERY & CO., Augusta, Me. 

Todd & Rafferty 3IachineCo. 

MAKL'FACTL'KEKS OF 
The celebrated Greene Variable Cut-Off Engine ; Lowe 8 
Patent Tubular and Flue Boilers : Plain Slide Valve Sta- 
tionary, Hoisting, and Portable EuglBes. Boilers of all 
kinds. Steam Pumps, Mill Gearing, SBaftini-', He, Silk, 
Tow Oakum, B&ggmg, Rope, Flax.andUcmp Machinery. 
Agents for the New Haven Manufacturing Co. '8 Machin- 
ist's Tools; for Judson's Governors and Stop-Valves; 
Sturtevant Blowers; and Differential Pulley-Blocks, 
WAREROOMS, 10 BARCLAY ST., NEW YORK 
WORKS PATERSON. NEW JERSEY. 

Important to the Trade. 

1. A cheap Mucilage, ttultable for pasting Label* 
Gla*?> T!n Cans, Wood T Irun and Stone. 

2. The Soluble Glass Liquid and Jeily Tor Soup, Ce- 
ment. Artificial Stone. I'afnt and Vfreptouf 'Wood. 

S, Hydrofluoric and White Adda, for P^tchiuK, 

4. Nickcl'FJatine Materials, Saltfl > Anode?, Rouge. 

5. Glass Manufacturer*, Articles, Arsenic, Manganese 
hifffteet strength. Zaffre, Oxides ot Cobalt, Cranium. 

fi. Marble Putty, Felspsr, FiuuTfipar > finest Sites, Cry- 
olite, Talc, Asbestos, Black Lead, al! rare Chemicalg. 
7. Steel Makera 1 Ingredlentfi — vYolfram & Mauftanesc. 

L. FETJCHTW ANGER & CO.. 

ISO fl'LTOX ST., XEW iOSS. 



MACHINERY. 

' IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 

Cold Rolled Shafting; 

HANGERS, PULLEYS, COUPLINGS, BELTING, &c 
. &c. Send for Illustrated Catalogue and Price List. 

GEORGE PLACE & CO., 

121 Chambers & 103 Reade Sts., N. Y. City 

Planing & Matching, 

ouldjiisr, Ke-sBwIug and TenOnlng Machi 
Saws end General Wood -Working Machinery 



The Toil-Gate 

to And 



Prize Picture sent free ! An 

ingenious gem ! 50 objects 

Address, wl Eh stamp, E. C. ABBEY, Buffalo, XX 



Moulding:, Ke-sawiug and TenOnlng Machines. 

ftneral Wood-Working Machinery T 

JOHN B. SCHENCK'S SONS > Mnitea wan, V,Y. 



Send for Catalogue. 



i US Liberty sjl„N.T.CIty. 
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wwy w At home, male or female, $35 per 

W OrS week, day and evening. No Capital. 
iUw fall We send valuable package 01 
*"* *Hi goods by mail, free. Address with ten 
cent return stamp, M. Young, 173 Greenwich St., N. Y. 

N"~ "EW & IMPROVED PATTERNS.— MACHINISTS' 
TOOLS— all sizes— at low prices. 
E. GOL T LD,j97 to 113 N.7, R, R, Ave., Newark. NJ. 

<feK ° & £% €\ P e r da y atll0me,Term8free ' -A-ddress 
5pO h «P^ " Geo. Stinson & Co, Portland, Me. 



(CO/ C\C\ Yearly to Agents. 54 newarticlfis auJ 
JZtUU the beat Family Paper in America, with 
two $6 Ohrvmofc Famity JoorsaL 800 Br*w»y, H. X. 



THIRST CLASS STATIONARY ENGINES 

A —all sizes— Cast Steel Cylinders, Rods and Straps 
Finest Vertical and Portable Litgines. :> Eu ^i> If. P. Aa- 
drese IJLOOMINGTON IRON WOttKtf. ItluOHilni; toil. lit 

S~AVE YOUR BOILERS, SAVE~~ FUEL, 
and increase Steaming capacity of your Boilers. 
L»e Thomas's Fluid Tannate of Soda to remove Scale. 
It is in Barrels 500 lb., % Bbls. 250 lb. M Bbls. 125 lb., price 
10 cents per lb., lesa than one third price of other prepa- 
rations, and Superior to all others. Single applica- 
tions lutve removed bushels of Scales. It saves 20 tlcne^ 
its cost in Fuel, and 20 times its cost in Repairs of Boil- 
ers, and gives Boiler its ftill eteamine: capacity, 
which no Incrusted Boiler can have. It has beenthor- 
oughlv proven in hundreds of Boilers. Address orders to 
N. SPENCER THOMAS, Elmira, N. Y. 

E COUNT'S PATENT LATHE DOGS^ 

both Steel and Iron; Iron and Steel Clamps, Expand- 
ing Mandrels, &c. Sold at wholesale prices during the 
hard times. Send for Illustrated List to 

C. W.LE COUNT, 

South Norwalk, Conn. 

PERFECT 

NEWSPAPER FILE- 



The Koch Patent File, for preserving uewspapera 
magazines, and pamphlet*, has t>eeii recently improved 
and price reduced. Subrtcribtrsto the Scientific Ame- 
rican can be supplied for the low price of $1.50 by mail, 
or $1.25 at the office of this paper. Heavy hoard sides; 
Inscription, "SCIENTIFIC AMERICAN, 1 infrllt. Ne- 
cessary for every one who wishes to preserve the paper. 

Address M TJ N N & CO., 



Publishers " Scikntiitc American.' 



© 1874 SCIENTIFIC AMERICAN, INC. 
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Back Page - - - - ■ 

Inside Ppare 75 cents a line. 

Engravings may head advertisements at the same rate 
per line, by measuremen t, as the letter -press. Ad- 
vertisements must lie received at publication office as 
early as Friday morning to appear in next issue. 




Improve! Foot Late. 



Small Engine Lathes, Small Gear 
Cutter*, Band Planers formetal,Ball 
Turning Machines, Slide Bests, root 
Scroll Saws lor light and heavy 
work.Small Power Scroll Saws, Foot i 
Circular Saw Machines. The very i 

best. Many readers of this paper have one of them. ; 

Catalogues free. ti.u DALDWIN, Laconla, N H 

Just the articles for Artlsansor Amateurs. 



MORRIS, TASKER & CO., 
PASCAL IRON WORKS, PHILADELPHIA, 

TASKER IRON WORKS, NEWCASTLE, DELAWARE, 

OFFICE FIFTH and TASKER STREETS. PHILADELPHIA. 

OFFICEand WAREHOUSE No. 15 BOLD STREET. NEW YORK 

OFFICE and WAREHOUSE No . W OLIVER STREET. BOSTON. 

Manufacturers of Wrought Iron Welded Tubes, plain, galvanized, and rubber coated, for gas, steam and water. 
Lap- Welded Charcoal Iron Boiler Tubes, Oil- Well Tubing and Casing, Gas and Steam Fittings, Brass Valves and 

Cocks, Gas and Steam Fitters' Tools, CastlronGasandWaterPIpe.r" * -«--*- — - - --- ■ — 

Gas Apparatus, Improved Sugar Machinery, &c. We would call the 



•■, Street Lamp Posts and Lanterns, Improved Coal 



Especial Attention to our Patent Vulcanize! Bnier-coatei Me. 



THOMAS T. TASKEE, Jb. 



STEPHEN P. M. TASKEE. 




REYNOLDS & CO. 

MANUFACTURE 

Screws & Bolts 

For Machinery of every variety. 

ALSO 

Bridge and Roof Bolts* 
STEEL & IRON SET SCREWS; 

A specialty. Also, Small Articles* 
for Patentees, in great numbers, at 

No. 145 East St., New Haven, Conn. 






Addre&fl JOHN A. KOEBLING'S SQKB, Manufactur- 
ers, Trenton, Hf. J. t or 117 Liberty St„ New Tort, 
Wheel b and Rope for conveying power long distances. 
Send for Circular. 



IRON PLANERS, 

ENGINE LATHES, DRILLS, 4o. Send for Price List. 
NEW HAVEN MANUFACTURING CO., 
New Haven, Conn, 




Machinists' 

TOOLS, 

VAX,!, K riots, 

ATJDRBS3? 

HXSteaM Engine 0« 

tSChubenSt. 

Sm low 



DAMPEE nn M m AND LEVEE 

TiEGIILATOKS Ji ±M O X GAGE COCKS. 
MIIBRILL ifc KEIZER, 44 Hollidny St., Bait. 

fveelsio^Do Tour Own Printing 

'Ftv«4 shirt 40 ^ T ^ &9 ' or cards, labels, envelopes 
^jyr iapio jfr y ctc Larger istec a for large work. 
Uufllne&a Men do their printing and 
advertising, gave money and lncreaea 
trade. Amateur Printing, delight 
fulpastime for spa e hours. BOYS 
_ ^ have great fun and make money fast 

Fnittintf at printing. Send two stamps for full 
fc) Si cafcJogue presses type etc, totheMfra 

■TeSS* 3 KELSEY & CO. Meriden, Conn. 
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Working Models 

And Experimental Machinery, Metal or Wood, made to 
• ' ' " WEBBER, 63 Center St., N.T. 



order by 



J. F. 



t GOLD PREMIUM and First PRIZE SILVER MEDAL,, fo 

the BBHT CIRCULAR SAW, at the Great National Industrial Exposition, held 
at Cincinnati, 1874, 'after two separate contests, occupying six days. Also, the FIRST 
PREMIUM SILVER MEDAL for the BEST CROSS-CUT SAWS was 
.warded to 

EMERSON, FORD & CO., 

BEATER FALLS, PA. 
W* 9ni4 tor PRICE LIST of their DAMASCUS TEMPEEED SAWS, Mid Circular containln full particu- 
lar, of th» grmt conteat. 



Jiool A 



W 
SAWI 



THE JOHN HARDICK 

HIASARA S2EAH WM9 r 

98 to 67 Pearl St., Brooklyn; If. Y . 
Manufactured solely by 

Hubbard & Aller. 

Engines and Boilers, 

' PxMeys,Bhafling and Hangers 

a Specialty. 



WESLE 



PERKINS. 
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THE MOST 

POPULAR SCIENTIFIC PAPER 

in the wouicd. 

NEW VOLUME o f this widely-circulated and splendidly illustrated paper commences on tk* fourth of 
January. It is published weekly, and every number contains sixteen pages of useful information, and 
a large number of original engravings of new inventions and discoveries. 

REPRESENTING Engineering Works, Steam Machinery, New Inventions, Novelties in Mechanics, 
Manufactures, Chemistry, Photography, Architecture, Agriculture, Horticulture, Science aud Art. 

■The following classes in all parts of the world are patrons of the tSCUSNTlJflC A MJZRICAN, and 
it enjoys the widest circulation of any weekly newspaper of the kind. 

MECHANICS find in the SCIENTIFIC AMERICAN the latest and most valuable information concerning 
their various Trades, and details of all the latest and best improvements in Machinery, Tools, and Pbocesses ; 
together with such useful knowledge as ; will tend to dignify their occupations and lighten their labors. 

INVENTORS find in the Scientific American all necessary instructions how to secure Letters-Patent 
for their inventions ; also excellent illustrations and descriptions of the best inventions made in this country 
and in Europe ; likewise an Official List of all Patents granted weekly at Washington, with numerous explana- 
tary notes ; also, discussions of questions concerning the Patent Laws of the United States, reports of trials 
in court, etc. 

MANUFACTURERS find in the SCIENTIFIC AMERICAN illustrated articles descriptive of the most 
recently invented machines used in various manufacturing operations, the different processes being lucidly 
described ; also, practical recipes of much value to manufacturers, machinists, and the household. 

ENGINEERS find in the SCIENTIFIC AMERICAN valuable descriptions of all the best inventions 
connected with Steam, Railroad, Marine, and Mechanical Engineering ; together with a faithful record of 
tie progress of science in all these departments, both at home and abroad. 

CHEMISTS find in the SCIENTIFIC AMERICAN details of recent discoveries made in Chemistry, and 
articles on the application of that science to all the Useiul Arts. 

AGRICULTURISTS find in the SCIENTIFIC AMERICAN engravings and descriptions of the best and 
most approved Farm Implements ; also, original and well selected articles on matters relating to Floriculture ; 
great care being taken to furnish the latest and best illustrations of all new Ornamental Plants, for the house, 
lawn, or garden. This 'feature has been adopted during the past year with great success. 

ALL CLASSES OF READERS find in the SCIENTIFIC AMERICAN a popular resume of all the best 
scientific information of the day f and it is the aim of the publishers to present it in an attractive form, avoid- 
ing as much as possible abstruse terms. To every intelligent mind, this journal affords a constant supply of 
instructive reading. 

REMEMBER the SCIENTIFIC AMERICAN is a weekly paper, and every number contains as much 
information as most publications that are issued monthly. The Scientific American should have a place in 
every Family, Library, Study, Office, and Counting Room ; in every Reading Room, College, Academy, or School. 

A year's numbers contain 832 pages and Several Hundred Engravings. Thousands of volumes are pre- 
served for binding and reference. The practical receipts are well worth ten times the subscription price. As 
an Instructor and Educator the SCIENTIFIC AMERICAN has no equal. It is promotive of knowledge and pro- 
gress in every community where it circulates. 




SUIfcNTlF.fi" ENGRAVER 
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MillFurnishlngWorks 

are the largest In the United £tat£B, They make Burr 
Mm stent a. Tort able Mllto, Smnt M&ohines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T, NOYE & SON, Buffalo, N. T. 



C. HENET HALL & CO., SO Cortlandt St., N.T.City. 

THE •PULSOMETER. 

The simplest, most durable and effective 
SteamPump nowinuBe. Willpumpgrltty 
ormuddy waterwithout wear orlnjury to 
Its parts. It cannot get out of order. 

Branch Depots: 

11 Pemberton Square, Boston, Mass, 

1327 Market St., Philadelphia. Pa. 

59 Wells St. , Chicago, III. 

South Western Exposltlon,New Orleans. 

811 & 813 North Second St., St.Louis, Mo. 




PARK ROW, N 



lJlSSlUiyilVU UKAWlllbc, A1MJ ULIUHAVIIXQ. 



TERM*. 

fly tl|e new lkw x?\\i£\\ ^oe$ iiyfco opefktior) January 1, lBfS, V n ^>' 
li$l\ef$ ki'e required to pay fpop'tiige irj advaijife. ¥r|e ^ufe^dfibef 



TANNATB' OF SODA 

BOILEB SCALE PREVENTIVE, --.Tos. G, RoaiBB & 
Co., Madison, Ind. Agencies ; R. H, Lee, Tltuflyille.Pa. ; 
Owens, Lane & Dyer Machine Co ..St. LoulB, Mo.; whit- 
man & Burrell, Little Talls.N. I.iWarnen, Mclelland 
& Co., Cincinnati, o,;H. H. Harrison, Nashville, Term.; 
Sinzlcn, Eankin & Co., EvansYllle, Ind.; H. Dudley 
Coleman, New Orleans, La.; 1. Stanley* Co., 81 St. Paul 
6t„B'more,Md. ;Bflpi;oclc teWil cox,30 Co rtlan dt Bt,,N.Y , 

Machinists' Tools. 

EXTEA HEAVY AND IMPROVED FATTF.ENB. 

ETJCIUS W. POND, MANUFACTURER, 
Worcester, Mass, 

WAREROOMSW LIBERTY 81.. X. Y. 
t=^La17tss,Planers,Borlng Mills, Drills. and Gear Cut- 



Scientific American, one year (including 
postage) $3 20 

Scientific American, half year (including 
postage) 1 60 

Scientific American, three months (in- 
cluding postage) 1 00 



Science Secord for 18TS, (including post- 
age) h $2 50 

lien of Progress (Large Steel-Plats En- 
graving), (including postage) .... 9 00 

Patent La-ws and Mechanical Movements 
(including postage) 35 oonts . 
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BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all hard and brittle substances to 

any required size. Also, any kind of 

STONEf or Roads andfor CotfcnETB, &c. 

Address BLAKE CRCTHER CO., 

New Haiven, Conn. 



Scientific American, one year, and one 
copy of Science Record for 187S 
(postage included) $5 20 

Scientific American, two years (includ- 
ing postage) 5 50 

Two copies of Scientific American for 
one year, and two copies of Science 
Secord for 1875 (including postage) 9 50 



Scientific American, one year, and one 
copy of lien of Progress (including 
postage) $10 00 

Scientific American, one year, and one 
cccy of Science Record for 1875, 
ana one copy of lien of Progress 
(including postage) 12 00 
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I €tnWB M&TM&. 

| Five copies of Scientific American, one year, postage included, (S2.80 

each) •■• $14.00 

To the person who sends us a club of five, as above, we send as a premium, free, a copy of 
Science tteoord for 1H75. 

i Five copies of Scientific American, one year, postage included $16.0 

j To the person who sends us a club of five, as above, we send as a premium, free, a copy of 

the elegant engraving, Men of Prot/restf. 

}H. W. JOHNS, 87 Maiden Lane, N. Y. j Ten copies of Scientific American, one year, ($2.70 each) $27.00 

• - ., ! To the person who sends u« a club of ten, wo give as a premium, free, a copy of 

" — Men of Progress* 

j If all the ten names sent as above are new subscribers, the ae&ier shall receive as premiums, free, Men of 

I Pbogbess, and Science Record fob 1875. 

. If a Club of fifteen names is sent, at $2.70 each, of which five are new subscribers* the sender of the club will 

| be entitled, free, to Men of Progress, and one copy of Science Record for 1975. 

In filling orders under the above club rates, we will send two copies of the Science Record jof either year 
:V872, *73,. '7i, or '75, as ordered,) as a substitute for engraving, Men of Progress. 



ASBESTOS MATERIALS 

HOOFING, SHEATHING, BOILEB FELTING, FAINTS (all colors), CEMENTS, Ac, 
prepared ready for use. Send for Pamphlets, Price-Llsts, *c. Liberal Inducements to dealers. 

OT~ CAUTION.— The public are hereby cautioned against purchasing or using any materials for the above or 
similar purposes, purporting to contain ASBESTOS, unless they bear our name and dates of patents. 
Patentee and Sole Manufacturer, 
Established 1858. 
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NO LINING FOR JOURNAL BEARINGS 
has ever excelled YOCOM'S Antl-Frlctlon Metal, 
iron and Brass Foundry, Drinker Street, below 147 
North Second, Philadelphia, Pa. 




AMERICAN TWIST DRILL CO., 
, Woonsocltet.K. I., Manufacturers of 
i MECHANIC^ T60LS, SPECIAL- 
| TIES, Patent Solid Emkb y Wheels, 
' Emeby Wheel Maohineby, Auto- 
matic Knife Gbindebs. Medal and 
■ Di ploma awarded by American Insti- 
1 tute. N. T. , 1870 and 1874, also by M. 
'CM. A., Boston, 1874. . 
NEW YORK OFFICE, 17 New Chdboh Stkeet. 



I MAGIC LANTERN 



O* ITAllister's Patent Artopticon, 

I J The moat powerful Magical Lantern ever 
. J at made ; with a brilliant Oil Lamp ; for Home, 
BtpHrffrl Sunday School aud Lectures, Stereopticons, 
nix£u&c. Slides at reduced prices. A peofita- 
'^^mUmAblk business foe a man with small capi- 
tal. Catalogues sent for 10 cents. WM. Y. M'ALLIS- 
TER, 1814 Chestnut St. , Philadelphia, Pa. 



THE " Scientific American" is printed with 
CHAS ENEU JOHNSON A CO. '8 INK. Tenth and 
Lombard Sts., Philadelphia and 59 Gold St., Newlork. 



BUY A 




The Most Powerful, and the Only Tight 
Shntting^Good Part Gate Turbine ever 
made. Price of small wheels to suit 
the times. Send address to 

A. M. SWAIN, 

North Chelmsford, Mags. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B, Fxankun, V. Ft. J. M. Auks, fWl 
J. B. Fines, See. 

HABTFOBD, C O N N . 



| To any person who is now, or ever has been, a subscriber to the SCIENTIFIC AMERICAN, and who 

1 seuis us $3.20 for renewal of his own subscription, and $3.20 for one new subscriber, ($6,40 for both), we will 
: give as a premium, free, a copy of SCIENCE RECORD for 1875, or a copy of 1872, 1873, or 1874, when pre- 
j ferred. We also offer the same premium to any peron who sends us two new subscribers and $6|40. 

Any subscriber who, at the time of renewing his own subscription, sends us three new subscribers, with 
$12.00 to pay for the four subscriptions, will be entitled to a copy, free, of Science RecorA t for 1875. 

Any person who sends us five new subscribers and $16.00, will be entitled to one copy of the SCIENTIFIC 
AMERICAN, free, for one year, and also to a copy of Science Record for 1875. 
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Portland Cement. 

From the b«Bt London Manufacturers. For gate btf 

JAMES BEAND.55 Cliff St. , W t T. 

A Practical Treatise on Cement furnished for 25 cento. 



Clubs are not confined to one address, nor to one post-office, but may be solicited in different towns, and 
the paper will be mailed to the address ordered. 

Additional names will be received at any time during the year, from the sender of a club, at the club rates 
spec iied. . 

By the new postal law, the postage on the SCIENTIFIC AMEJtlCAK is fire cents per quarter or 
twenty cents a year, payable in advance at the post-office where the paper is mailed. The above rates ihcltjdk 
the postage, and the subscriber recelvea the paper free through the post-office. 

' The safest way to remit is by Postal-Order* Ivpaft, or Express,; Money carefully placed inside of envelopes, 
and securely sealed, and carefully adilreflfted, seldom goes astray ; but is at the sender's risk, 

Address all letters, and make all Fo^tal-ordere. drafts, etc., payable to 

MTJNN & CO., 

Publishers Spientifie American, 

37 Park Row, New York CMy. 

*S-The SCIENTIFIC AMERICAN is SOLD BY ALL THE PRINCIPAL 
NEWS DEALERS in the United States, Canada and abroad. 
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